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APPENDIX D:  Material Characterization and Testing 

D.1 Radiological Measurements  

Borrow materials were addressed for the presence of radioactivity to ensure that borrow 
materials do not exceed the radioactivity levels (Ra-226 concentration and gamma radiation 
fields) that would be present on the remediated RWPR. 

Complete soil results are provided in Appendix G; however, a summary of Ra-226 
concentrations are provided in the following table.  The samples from VHCC road bed material 
tended to have higher Ra-226 concentrations that approached the clean-up criterion of 
2.24pCi/g and had external gamma radiations levels higher the gamma radiation cut-off 
established for the remediated RPWR.  On this basis, these naturally occurring materials from 
the East Ready Mix (ERM) site were not considered suitable for use in RWPR restoration. 

Table D1-1 Summary of Ra-226 Concentrations (pCi/g) in Borrow Materials 

Material Number Mean Minimum Maximum

VHCC 5 1.6 1.3 2.0
ERM 4 1.4 1.0 1.7

East Pit 10 0.64 0.3 0.9

GSG 5 0.63 0.54 0.76
GSG RB 2 0.85 0.7 1

GSG 1inch 1 0.56

The McConnel East Pit samples had Ra-226 concentrations below the RWPR background level 
of 1.0pCi/g and this material was used as fill.  The road base material was from Gallup Sand 
and Gravel (GSG) with Ra-226 concentrations at or below the 1.0pCi/g background.  The GSG 
materials were limestone based and the 1 inch granular material had a similar concentration. 















FIELD DENSITY TEST REPORT
Report Number:
Service Date:
Report Date:
Task:

AG121036.0006
11/05/12
11/09/12

#4 A CR 3499
Flora Vista, NM 87415
505-334-2900

Client Project
CRA Services
Attn: Don Osterhout
4141 Davis Creek Court
Kalamazoo, MI 49001

Church Rock Road
McKinley County
Gallup, NM

Project Number: AG121036

Lab Test Data

(%)
Compaction
Minimum

Project Requirements

(%)
Content
Water

No.
Mat.

Material Information

Density
Max. Lab

(%)
Content
Water

Optimum

Ref. No.
Proctor Laboratory

Classification and Description (pcf)Test Method
Min 959.8 - 13.81 117.311.8AG121036.0004 Silty Sand with Gravel ASTM D698

Field Test Data

No. Test Location Elev. No.
Test Lift / Mat. Depth Density

Probe Wet
Content
Water

(%)
Content
Water

Density
Dry

(%)

Percent
Compaction

(in) (pcf) (pcf) (pcf)

Road Way, Subgrade (fill locations)
1 30' south of Bridge, at roadway 

centerline
-1.0 FSG 1 12 123.7 11.1 9.9 112.6 96

2 180' south of Bridge, at 
Roadway centerline( north 
colvert)

-1.0 FSG 1 12 123.6 11.3 10.1 112.3 96

3 580' south of Bridge, At 
roadway centerline (south 
colvert)

-1.0 FSG 1 12 124.5 11.1 9.8 113.4 97

Comments:
Datum: FSG = Finished Grade Serial No: Std. Cnt. M: Std. Cnt. D: 203363438536

Test and/or retest results on this report meet project requirements as noted above.

Perform in-place density and moisture content testing to determine percent compaction and material moisture 
content.

Services:

Reported To:
Contractor:

Steve Corning, CRA
CRA Services

Zachary St Jean
Office Manager

Report Distribution:
(1) CRA Services, scorning@craworld.com (1) Terracon Consultants, Inc., 

wdempsey@terracon.com
(1) Terracon Consultants, Inc., 
zcstjean@terracon.com

Reviewed By:

Terracon Rep.:  Dempsey, Wilbert

ASTM D6938Test Methods:
The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods.  This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our company.  Test results transmitted herein are only applicable to the 
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CR0007, 4-17-12, Rev.5 Page 1 of 1





FIELD DENSITY TEST REPORT
Report Number:
Service Date:
Report Date:
Task:

AG121036.0007
11/06/12
11/09/12

#4 A CR 3499
Flora Vista, NM 87415
505-334-2900

Client Project
CRA Services
Attn: Don Osterhout
4141 Davis Creek Court
Kalamazoo, MI 49001

Church Rock Road
McKinley County
Gallup, NM

Project Number: AG121036

Lab Test Data

(%)
Compaction
Minimum

Project Requirements

(%)
Content
Water

No.
Mat.

Material Information

Density
Max. Lab

(%)
Content
Water

Optimum

Ref. No.
Proctor Laboratory

Classification and Description (pcf)Test Method
Min 959.8 - 13.81 117.311.8AG121036.0004 Silty Sand with Gravel ASTM D698

Field Test Data

No. Test Location Elev. No.
Test Lift / Mat. Depth Density

Probe Wet
Content
Water

(%)
Content
Water

Density
Dry

(%)

Percent
Compaction

(in) (pcf) (pcf) (pcf)

Roadway, Subgrade (from hwy 566 to bridge)
4 50' north and 3' east of hwy 566 

centerline and roadway 
centerline, intersection

FSG 1 10 127.0 11.9 10.3 115.1 98

5 230' north and 2' east of hwy 
566 centerline and roadway 
centerline, intersection

FSG 1 10 129.0 11.5 9.8 117.5 100

6 420' north and 1' west of hwy 
566 centerline and roadway 
centerline, intersection

FSG 1 10 127.4 11.7 10.1 115.7 99

7 640' north and 3' east of hwy 
566 centerline and roadway 
centerline, intersection

FSG 1 10 128.7 12.0 10.3 116.7 99

8 840' north and 2' west of hwy 
566 centerline and roadway 
centerline, intersection

FSG 1 10 128.6 11.5 9.8 117.1 100

9 1005' north and 1' east of hwy 
566 centerline and roadway 
centerline, intersection

FSG 1 10 130.1 11.7 9.9 118.4 100+

10 1170' north and 1' west of hwy 
566 centerline and roadway 
centerline, intersection

FSG 1 10 124.4 11.7 10.4 112.7 96

11 1420' north and 2' east of hwy 
566 centerline and roadway 
centerline, intersection

FSG 1 10 126.3 12.1 10.6 114.2 97

12 1610' north and 1' west of hwy 
566 centerline and roadway 
centerline, intersection

FSG 1 10 127.4 11.9 10.3 115.5 98

13 1740' north and 3' east of hwy 
566 centerline and roadway 
centerline, intersection

FSG 1 10 126.1 11.4 9.9 114.7 98

Comments:
Datum: FSG = Finished Subgrade Serial No: Std. Cnt. M: Std. Cnt. D: 202462338536

Test and/or retest results on this report meet project requirements as noted above.

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods.  This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our company.  Test results transmitted herein are only applicable to the 
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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FIELD DENSITY TEST REPORT
Report Number:
Service Date:
Report Date:
Task:

AG121036.0007
11/06/12
11/09/12

#4 A CR 3499
Flora Vista, NM 87415
505-334-2900

Client Project
CRA Services
Attn: Don Osterhout
4141 Davis Creek Court
Kalamazoo, MI 49001

Church Rock Road
McKinley County
Gallup, NM

Project Number: AG121036

Perform in-place density and moisture content testing to determine percent compaction and material moisture 
content.

Services:

Reported To:
Contractor:

Steve Corning, with CRA
CRA Services

Zachary St Jean
Office Manager

Report Distribution:
(1) CRA Services, scorning@craworld.com (1) Terracon Consultants, Inc., 

wdempsey@terracon.com
(1) Terracon Consultants, Inc., 
zcstjean@terracon.com

Reviewed By:

Terracon Rep.:  Dempsey, Wilbert

ASTM D6938Test Methods:
The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods.  This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our company.  Test results transmitted herein are only applicable to the 
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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FIELD DENSITY TEST REPORT
Report Number:
Service Date:
Report Date:
Task:

AG121036.0009
11/12/12
11/15/12

#4 A CR 3499
Flora Vista, NM 87415
505-334-2900

Client Project
CRA Services
Attn: Don Osterhout
4141 Davis Creek Court
Kalamazoo, MI 49001

Church Rock Road
McKinley County
Gallup, NM

Project Number: AG121036

Lab Test Data

(%)
Compaction
Minimum

Project Requirements

(%)
Content
Water

No.
Mat.

Material Information

Density
Max. Lab

(%)
Content
Water

Optimum

Ref. No.
Proctor Laboratory

Classification and Description (pcf)Test Method
Min 959.8 - 13.81 117.311.8AG121036.0004 Silty Sand with Gravel ASTM D698

Field Test Data

No. Test Location Elev. No.
Test Lift / Mat. Depth Density

Probe Wet
Content
Water

(%)
Content
Water

Density
Dry

(%)

Percent
Compaction

(in) (pcf) (pcf) (pcf)

Roadway, Subgrade (Colvert Fill) 1170' north of hwy 566
14 2' west of roadway centerline 

and covert centrerline
FSG 1 12 128.6 13.1 11.3 115.5 98

Roadway Subgrade fill, North of bridge to cattle guard
15 135' north and 2' east of 

centerline and bridge
FSG 1 10 129.3 13.2 11.4 116.1 99

16 256' north and 2' west of 
centerline and bridge

FSG 1 10 124.9 12.2 10.8 112.7 96

17 415' north and 2' east of 
centerline and bridge

FSG 1 10 125.1 12.9 11.5 112.2 96

18 540' north and 2' west of 
centerline and bridge

FSG 1 10 125.4 13.6 12.2 111.8 95

Comments:
Datum: FSG = Finsihed Subgrade Serial No: Std. Cnt. M: Std. Cnt. D: 204363338536

Test and/or retest results on this report meet project requirements as noted above.

Perform in-place density and moisture content testing to determine percent compaction and material moisture 
content.

Services:

Reported To:
Contractor:

Steve Corning with CRA
CRA Services

Zachary St Jean
Office Manager

Report Distribution:
(1) CRA Services, scorning@craworld.com (1) Terracon Consultants, Inc., 

wdempsey@terracon.com
(1) Terracon Consultants, Inc., 
zcstjean@terracon.com

Reviewed By:

Terracon Rep.:  Dempsey, Wilbert

ASTM D6938Test Methods:
The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods.  This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our company.  Test results transmitted herein are only applicable to the 
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CR0007, 4-17-12, Rev.5 Page 1 of 1
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APPENDIX E:  Safety, Health, Environmental Monitoring

E1. Health and Safety Training 

Health and Safety training including site specific and radiation safety induction training was 
conducted and documented for all workers prior to working on the site as outlined in the RWPR 
Removal Action Plan.  The training covered radiation characteristics and properties, background 
radiation, sources of radiation, biological effects, radiation monitoring, and site hazards.  A daily 
safety briefing was held each morning prior to commencing work. 

Monitoring for health and safety included the following. 

Air monitoring; 
Personnel Breathing Zone Samples; 
Personnel Radiation Exposure Monitoring. 

E2. Air Monitoring 

Staplex air samplers with an approximate flow rate of 40 cubic feet per minute (cfm) were used 
for air monitoring during cleanup operations at the three locations shown in Figure E3-1 and as 
described in Table E3-1.  The glass fiber filters, 8 inch x 10 inch, were analyzed for radium-226 
(Ra-226) and total uranium (U). Ra-226 was analyzed by EPA Analytical Method 903.1 (radon 
emanation) (EPA, 2007). Total U was analyzed using SW-846, 3rd Edition, Method 6020A 
(inductively couple plasma - mass spectroscopy, ICP-MS) (EPA, 2008). All air monitoring 
results indicated measured Ra-226 and natural uranium were less than 10% of effluent 
concentrations from 10 CFR 20 Appendix B Table 2 as shown in Table E3-2 and less than 1% of 
the applicable occupational DACs from 10 CFR 20, Appendix B, Table 1. 

E3. Personnel Breathing Zone Samples (lapel) 

Worker breathing zone (BZ) air sampling was performed with SKC AirChek pumps during a 
variety of work activities on at least two days per week. The filters were analyzed for Ra-226 and 
U.  Ra-226 was analyzed by EPA Analytical Method 903.0 (radon emanation) (EPA, 2007). 
Total U was analyzed using Method 6020A (inductively couple plasma - mass spectroscopy, 
ICP-MS) (EPA, 2008).   

Worker BZ air sample results are consistent with environmental air sampling results.  All BZ 
results, as shown in Table E3-3, indicated measured Ra-226 and natural uranium were both less 
than 1% of the applicable occupational DACs from 10 CFR 20, Appendix B, Table 1.
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Figure E3-1 Air Monitoring Stations 

Table E3-1 Location of Air Sampling 

Sample
Location 

Northing 

Easting 
General Location Date 

Location #1a 
N  1698100 
E   2524242 

Top of Church Rock (CR1) Waste Rock  
From 10-6-2012 to 10-8-
2012 1:16 PM 

Location #1b 
N  1697992 
E  2524250 Top of Church Rock (CR1) Waste Rock  

From 10-8-2012 1:16 PM to 
end of project 

Location #2 
N  1697379 
E   2523412 

West Side of RWPR (Near community 
entrance -same location as UNC sample) 

From beginning to end of 
project 

Location #3 N  1696980 
E  2524409 

East Side of RWPR (just east of RWPR) From beginning to end of 
project 
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Table E3-2 Air Sampling Results 

Ra-226 U-Nat 

Public  Effluent Concentration Limit  10CFR20 Appendix 
B Table 2 Column 1(µCi/ml) 

9.0E-13 9.0E-14 

Sample ID Date Sample
Location 

Results 
(µCi/ml)

Ratio
(Result/Limit) 

Results 
(µCi/ml)

Ratio
(Result/Limit)) 

RWPR-AS-065 10/6/2012 #1 2.1E-16 0.0002 9.8E-16 0.0109 
RWPR-AS-066 10/8/2012 #1 4.8E-17 0.0001 4.8E-16 0.0054 
RWPR-AS-067 10/9/2012 #1 1.4E-16 0.0002 1.0E-15 0.0114 
RWPR-AS-068 10/10/2012 #1 9.7E-16 0.0011 1.8E-15 0.0197 
RWPR-AS-069 10/11/2012 #1 3.4E-16 0.0004 1.5E-15 0.0171 
RWPR-AS-070 10/12/2012 #1 2.3E-16 0.0003 4.5E-16 0.0050 
RWPR-AS-071 10/13/2012 #1 9.7E-16 0.0011 1.7E-15 0.0188 
RWPR-AS-072 10/13/2012 #2 4.0E-16 0.0004 5.4E-16 0.0060 
RWPR-AS-073 10/13/2012 #3 7.2E-16 0.0008 6.7E-16 0.0075 
RWPR-AS-074 10/14/2012 #1 1.5E-15 0.0016 2.1E-15 0.0236 
RWPR-AS-075 10/14/2012 #2 1.1E-15 0.0012 5.4E-16 0.0060 
RWPR-AS-076 10/14/2012 #3 1.4E-15 0.0015 4.7E-16 0.0053 
RWPR-AS-077 10/15/2012 #1 6.8E-16 0.0008 9.5E-16 0.0105 
RWPR-AS-078 10/15/2012 #2 5.7E-16 0.0006 5.9E-16 0.0066 
RWPR-AS-079 10/15/2012 #3 1.1E-15 0.0013 1.2E-15 0.0135 
RWPR-AS-080 10/16/2012 #1 8.1E-16 0.0009 1.3E-15 0.0142 
RWPR-AS-081 10/16/2012 #3 7.4E-16 0.0008 1.2E-15 0.0129 
RWPR-AS-082 10/17/2012 #1 8.5E-16 0.0009 5.7E-16 0.0063 
RWPR-AS-083 10/17/2012 #2 5.4E-16 0.0006 6.5E-16 0.0072 
RWPR-AS-084 10/17/2012 #3 8.0E-16 0.0009 8.5E-16 0.0095 
RWPR-AS-085 10/18/2012 #1 7.9E-16 0.0009 1.9E-15 0.0213 
RWPR-AS-086 10/18/2012 #3 1.1E-15 0.0013 1.5E-15 0.0172 
RWPR-AS-0871 10/24/2012 #1 1.7E-15 0.0019 4.3E-15 0.0481 
RWPR-AS-088 10/24/2012 #2 6.4E-16 0.0007 8.8E-16 0.0098 
RWPR-AS-0891 10/24/2012 #3 2.0E-15 0.0022 4.6E-15 0.0507 
RWPR-AS-090 10/25/2012 #1 8.0E-16 0.0009 1.0E-15 0.0113 
RWPR-AS-091 10/26/2012 #1 9.2E-16 0.0010 1.1E-15 0.0124 
RWPR-AS-092 10/26/2012 #2 7.8E-16 0.0009 7.1E-16 0.0079 
RWPR-AS-093 10/26/2012 #3 1.0E-15 0.0011 6.0E-16 0.0067 
RWPR-AS-094 10/27/2012 #1 9.8E-16 0.0011 1.3E-15 0.0147 
RWPR-AS-095 10/27/2012 #2 1.3E-15 0.0014 6.2E-16 0.0069 
RWPR-AS-096 10/27/2012 #3 1.3E-15 0.0014 2.2E-15 0.0241 
RWPR-AS-097 10/29/2012 #1 6.4E-16 0.0007 2.3E-15 0.0253 
RWPR-AS-098 10/29/2012 #2 8.9E-16 0.0010 5.2E-16 0.0058 
RWPR-AS-099 10/29/2012 #3 6.3E-16 0.0007 1.0E-15 0.0113 
RWPR-AS-100 10/30/2012 #1 7.2E-16 0.0008 1.3E-15 0.0145 
RWPR-AS-101 10/30/2012 #2 5.2E-17 0.0001 8.3E-16 0.0092 
RWPR-AS-102 10/30/2012 #3 5.8E-16 0.0006 8.9E-16 0.0098 
RWPR-AS-103 10/31/2012 #1 1.6E-16 0.0002 1.3E-15 0.0147 
RWPR-AS-104 10/31/2012 #2 9.8E-16 0.0011 7.0E-16 0.0077 
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Table E3-2 Air Sampling Results (Cont’d) 

Ra-226 U-Nat 

Public  Effluent Concentration Limit  10CFR20 Appendix B 
Table 2 Column 1(µCi/ml) 

9.0E-13 9.0E-14 

Sample ID Date Sample
Location 

Results 
(µCi/ml)

Ratio
(Result/Limit) 

Results 
(µCi/ml)

Ratio
(Result/Limit)) 

RWPR-AS-105 10/31/2012 #3 1.6E-16 0.0002 6.4E-16 0.0071 

RWPR-AS-106 11/1/2012 #1 8.2E-16 0.0009 1.6E-15 0.0176 

RWPR-AS-107 11/1/2012 #2 5.9E-16 0.0007 8.5E-16 0.0094 

RWPR-AS-108 11/1/2012 #3 7.1E-16 0.0008 6.7E-16 0.0075 

Max ratio 0.0022 ---- 0.051 

1 These samples were found blown over by the wind, face down in the dirt and are not representative. 

Table E3-3 Breathing Zone Air Sampling Results 

ID Date Volume
(ml)

Ra-226
(µCi/ml) U

CR-BZ-014 09 Oct 2012 8.8 E+4 ND ND 

CR-BZ-015 11 Oct 2012 8.2E+4 ND ND 

CR-BZ-016 12 Oct 2012 8.3E+4 ND ND 

CR-BZ-017 15 Oct 2012 8.2E+4 ND ND 

CR-BZ-018 17 Oct 2012 7.3E+4 ND ND 

CR-BZ-019 24 Oct 2012 8.5E+4 8.7E-18 ND 

CR-BZ-020 25 Oct 2012 7.9E+4 4.3E-17 ND 
ND = non detect 
Results not available at the time of this report. 

E4. Personnel Radiation Exposure Monitoring 

Optically Stimulated Luminescent (OSL) dosimeters were worn by workers to document 
external radiation exposure above background.  All results were less than the minimal dose 
equivalent of 1 mrem as shown in Table E4-1.  Comparatively, typical annual background in 
New Mexico is 300 – 400 mrem and the limit is 5,000 mrem for trained radiation workers.
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Table E4-1 Radiation Exposure Results 
Wear Period 10/1/20112 through 10/31/2012

Serial # DDE/LDE/SDE Serial # DDE/LDE/SDE

7251895A M 7251908A M 

7251896A M 7251909A M

7251897A M 7251910A M 

7251901A M 7251911A M

7251902A M 7251912A M 

7251903A M 7251913A M

7251904A M 7251914A M 

7251906A M 7251915A M

7251907A M 7251916A M 
M = minimal dose equivalent – 1 mrem for OSL (DDE, LDE, and SDE) 
DDE = Deep Dose Equivalent; LDE = Lens of Eye; SDE = Shallow Dose Equivalent
Control dose of 18 mrem subtracted 

E5. Personnel and Equipment Contamination Monitoring 

Based on historical contamination monitoring results at the site, routine monitoring was not 
conducted. Some judgmental surveys were conducted on equipment when it was removed from 
the site permanently.  These surveys consisted of alpha scans with a Ludlum 4 equipped with a 
43-5 detector and smears taken on the equipment analyzed with a Ludlum 2241 equipped with a 
43-10 detector.  No contamination above background was identified. 

Personnel were trained on hygiene techniques (i.e. washing hands prior to eating and wearing 
leather gloves) to minimize inhalation / ingestion of contamination. 
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APPENDIX F:  Vegetation Data 

The seed mix in the approved Work Plan was modified and approved by the U.S. EPA to 
account for the addition of a species recommended by the community. Additional changes to 
seed mix were necessary owing to limited availability of some seeds due to late planting 
season. The RWPR area was seeded in November 2012 and the seed mixes used are 
presented in Table F1-1 and Table F1-2 respectively. 

Table F 1-1 Recommended Plant Species Seed Mix – September 2012 

Scientific Names Common Names
Pure Live 

Seed
(lbs/acre)

Percent
of total

Shrubs/trees
Artemisia tridentata Big sagebrush 1.50 8.8
Atriplex canescens Four-wing saltbush 3.00 17.6
Chrysothamnus nauseosus and 
spp.

Rubber and other species of 
rabbitbrush 2.00 11.8

Gutierrezia sarothrae Sneezeweed 0.50 2.9
Juniperus monsperma Juniper (seedling) 100/acre n/a
Krascheninnikovia lanata Winterfat 1.00 5.9
Pinus edulis Pinyon pine (seedling) 50/acre n/a

Subtotal Shrubs/trees 8.00 47.1
Grasses
Achnatherum hymenoides Indian ricegrass 1.00 5.9
Aristida purpurea Purple three-awn 0.25 1.5
Bouteloua curtipendula Side-oats grama 0.25 1.5
Bouteloua gracilis Blue grama 2.00 11.8
Elmus longifolus Squirreltail 0.25 1.5
Muhlenbergii porteri Bush muhli 0.25 1.5
Pascopyrum smithii Western wheatgrass 2.50 14.7
Pleuraphis jamesii Galleta 0.75 4.4
Poa secunda Bluegrass 0.25 1.5
Sporobolus aeriodes Alkali sacaton 0.50 2.9

Subtotal Grasses 7.00 41.2
Forbs
Cleome serrulata Bee plant 0.25 1.5
Heterotheca villosa Hairy golden aster 0.25 1.5
Linum lewisii Blue flax 0.25 1.5
Senecio multicapitatus Groundsel 0.50 2.9
Sphaeralcea coccinea Scarlet globemallow 0.75 4.4

Subtotal Forbs 2.00 11.8
Totals 17.00
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Table F1-2 Recommended Plant Species Seed Mix – October 2012 

Scientific Names Common Names
Pure Live 

Seed
(lbs/acre)

Percent of 
total

Shrubs/trees
Artemisia tridentata * Big sagebrush 2.00 11.8
Atriplex canescens * Four-wing saltbush 1.50 8.8
Chrysothamnus nauseosus and 
spp. *

Rubber and other species of 
rabbitbrush 0.25 1.5

Gutierrezia sarothrae * Sneezeweed 2.00 11.8
Juniperus monsperma Juniper (seedling) 100/acre n/a
Artemisia filifolia * Sand sagebrush 2.00 11.8
Krascheninnikovia lanata Winterfat 1.00 5.9
Pinus edulis Pinyon pine (seedling) 50/acre n/a

Subtotal Shrubs/trees 8.75 51.6
Grasses
Achnatherum hymenoides Indian ricegrass 1.00 5.9
Aristida purpurea * Purple three-awn 0.50 3.0
Bouteloua curtipendula Side-oats grama 0.25 1.5
Bouteloua gracilis Blue grama 1.00 5.9
Elmus longifolus Squirreltail 0.25 1.5
Muhlenbergii porteri * Bush muhli 0.00 0.0
Sporobolus cryptandrus * Sand dropseed 0.25 1.5
Pascopyrum smithii * Western wheatgrass 0.05 0.3
Pleuraphis jamesii * Galleta 0.25 1.5
Poa secunda Bluegrass 0.25 1.5
Sporobolus aeriodes Alkali sacaton 0.50 2.9

Subtotal Grasses 4.30 25.5
Forbs
Cleome serrulata * Bee plant 0.50 3.0
Heterotheca villosa * Hairy golden aster 0.05 0.3
Macheranthera tanacetifolia * Prairie aster 0.05 0.3
Penstemon * Beard-tongue 0.05 0.3
Linum lewisii * Blue flax 0.05 0.3
Senecio multicapitatus * Groundsel 0.00 0.0
Ratibda columnifera * Yellow prairie coneflower 0.25 1.5
Sphaeralcea coccinea * Scarlet globemallow 0.00 0.0
Sphaeralcea ambiqua * Desert globemallow 0.05 0.3

Subtotal Forbs 1.00 6.0
Totals 14.05

Notes:
Seed mix was submitted to U.S. EPA as part of the RWPR Removal Action (Sept, 2012). Penstemon was added after 
consultation with RWPR community.   
Updates were made to the seed mix owing to limited availability of certain species at the time of the required 
revegetation and these changes are shown with an asterisk. 









































RWPR Removal Action Final Report 

350180-203 – FINAL – February 2013 G-i SENES Consultants Limited 

APPENDIX G 

Raw Data 

This appendix contains the raw radiological results and 
chain of custody for the following media: 

 TLD/OSLs, 
 breathing zone samples, 
 air samples, 
 soils samples for survey units and 

soil samples for borrow materials



TLD Raw Data 
 









Breathing Zone Raw Data 
 



LABORATORY ANALYTICAL REPORT

Client: SENES Consultants Limited
Project: 350180-203 (200) Church Rock, Phase II
Lab ID: C12100693-001
Client Sample ID: CR-BZ-014

Collection Date: 10/09/12 16:56

Matrix: Filter

Report Date: 11/29/12

DateReceived: 10/16/12

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

Prepared by Casper, WY Branch

TRACE METALS
11/19/12 21:40 / cp0.0003mg/filterNDUranium SW6020
11/19/12 21:40 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/27/12 01:41 / trspCi/Filter-0.4Radium 226 E903.0

11/27/12 01:41 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/27/12 01:41 / trspCi/Filter0.4Radium 226 MDC E903.0

TRACE METALS
11/19/12 21:40 / cp0.0003mg/filterNDUranium SW6020
11/19/12 21:40 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/27/12 01:41 / trspCi/Filter-0.4Radium 226 E903.0

11/27/12 01:41 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/27/12 01:41 / trspCi/Filter0.4Radium 226 MDC E903.0

TRACE METALS
11/19/12 21:40 / cp0.0003mg/filterNDUranium SW6020
11/19/12 21:40 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/27/12 01:41 / trspCi/Filter-0.4Radium 226 E903.0

11/27/12 01:41 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/27/12 01:41 / trspCi/Filter0.4Radium 226 MDC E903.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration



LABORATORY ANALYTICAL REPORT

Client: SENES Consultants Limited
Project: 350180-203 (200) Church Rock, Phase II
Lab ID: C12100693-002
Client Sample ID: CR-BZ-015

Collection Date: 10/11/12 16:40

Matrix: Filter

Report Date: 11/29/12

DateReceived: 10/16/12

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

Prepared by Casper, WY Branch

TRACE METALS
11/19/12 21:46 / cp0.0003mg/filterNDUranium SW6020
11/19/12 21:46 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/27/12 01:41 / trspCi/Filter-0.3Radium 226 E903.0

11/27/12 01:41 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/27/12 01:41 / trspCi/Filter0.4Radium 226 MDC E903.0

TRACE METALS
11/19/12 21:46 / cp0.0003mg/filterNDUranium SW6020
11/19/12 21:46 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/27/12 01:41 / trspCi/Filter-0.3Radium 226 E903.0

11/27/12 01:41 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/27/12 01:41 / trspCi/Filter0.4Radium 226 MDC E903.0

TRACE METALS
11/19/12 21:46 / cp0.0003mg/filterNDUranium SW6020
11/19/12 21:46 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/27/12 01:41 / trspCi/Filter-0.3Radium 226 E903.0

11/27/12 01:41 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/27/12 01:41 / trspCi/Filter0.4Radium 226 MDC E903.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration



LABORATORY ANALYTICAL REPORT

Client: SENES Consultants Limited
Project: 350180-203 (200) Church Rock, Phase II
Lab ID: C12100693-003
Client Sample ID: CR-BZ-016

Collection Date: 10/13/12 16:49

Matrix: Filter

Report Date: 11/29/12

DateReceived: 10/16/12

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

Prepared by Casper, WY Branch

TRACE METALS
11/19/12 21:49 / cp0.0003mg/filterNDUranium SW6020
11/19/12 21:49 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/27/12 01:41 / trspCi/Filter-0.4Radium 226 E903.0

11/27/12 01:41 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/27/12 01:41 / trspCi/Filter0.4Radium 226 MDC E903.0

TRACE METALS
11/19/12 21:49 / cp0.0003mg/filterNDUranium SW6020
11/19/12 21:49 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/27/12 01:41 / trspCi/Filter-0.4Radium 226 E903.0

11/27/12 01:41 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/27/12 01:41 / trspCi/Filter0.4Radium 226 MDC E903.0

TRACE METALS
11/19/12 21:49 / cp0.0003mg/filterNDUranium SW6020
11/19/12 21:49 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/27/12 01:41 / trspCi/Filter-0.4Radium 226 E903.0

11/27/12 01:41 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/27/12 01:41 / trspCi/Filter0.4Radium 226 MDC E903.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration



LABORATORY ANALYTICAL REPORT

Client: SENES Consultants Limited
Project: 350180-203 (200) Church Rock, Phase II
Lab ID: C12100897-001
Client Sample ID: CR-BZ-017

Collection Date: 10/15/12 16:30

Matrix: Filter

Report Date: 11/21/12

DateReceived: 10/22/12

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

Prepared by Casper, WY Branch

TRACE METALS
10/26/12 16:17 / cp0.0003mg/filterNDUranium SW6020
10/26/12 16:17 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/20/12 03:21 / trspCi/Filter-0.07Radium 226 E903.0

11/20/12 03:21 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/20/12 03:21 / trspCi/Filter0.3Radium 226 MDC E903.0

TRACE METALS
10/26/12 16:17 / cp0.0003mg/filterNDUranium SW6020
10/26/12 16:17 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/20/12 03:21 / trspCi/Filter-0.07Radium 226 E903.0

11/20/12 03:21 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/20/12 03:21 / trspCi/Filter0.3Radium 226 MDC E903.0

TRACE METALS
10/26/12 16:17 / cp0.0003mg/filterNDUranium SW6020
10/26/12 16:17 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/20/12 03:21 / trspCi/Filter-0.07Radium 226 E903.0

11/20/12 03:21 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/20/12 03:21 / trspCi/Filter0.3Radium 226 MDC E903.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration



LABORATORY ANALYTICAL REPORT

Client: SENES Consultants Limited
Project: 350180-203 (200) Church Rock, Phase II
Lab ID: C12100897-002
Client Sample ID: CR-BZ-018

Collection Date: 10/15/12 17:38

Matrix: Filter

Report Date: 11/21/12

DateReceived: 10/22/12

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

Prepared by Casper, WY Branch

TRACE METALS
10/26/12 16:20 / cp0.0003mg/filterNDUranium SW6020
10/26/12 16:20 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/20/12 03:21 / trspCi/Filter-0.06Radium 226 E903.0

11/20/12 03:21 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/20/12 03:21 / trspCi/Filter0.3Radium 226 MDC E903.0

TRACE METALS
10/26/12 16:20 / cp0.0003mg/filterNDUranium SW6020
10/26/12 16:20 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/20/12 03:21 / trspCi/Filter-0.06Radium 226 E903.0

11/20/12 03:21 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/20/12 03:21 / trspCi/Filter0.3Radium 226 MDC E903.0

TRACE METALS
10/26/12 16:20 / cp0.0003mg/filterNDUranium SW6020
10/26/12 16:20 / cp0.2pCi/FilterNDUranium, Activity SW6020

RADIONUCLIDES
U 11/20/12 03:21 / trspCi/Filter-0.06Radium 226 E903.0

11/20/12 03:21 / trspCi/Filter0.2Radium 226 precision (±) E903.0
11/20/12 03:21 / trspCi/Filter0.3Radium 226 MDC E903.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration



Air Sample Raw Data 
 



Metals
Case Narrative 

SENES Consultants Limited 
Church Rock Phase II – SENES 350180-203 (200)

Work Order Number:  1210222 

1. This report consists of 12 filter samples.   

2. The samples were received intact at ambient temperature by ALS on 10/16/12.  

3. The samples were prepared as described on the Quality Assurance Summary Sheet 
included with this report. 

4. The samples were analyzed based on SW-846, 3rd Edition procedures. 

Analysis by ICP-MS followed method 6020A and the current revision of SOP 806. 

5. All standards and solutions are NIST traceable and were used within their recommended 
shelf life. 

6. The samples were prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

7. General quality control procedures. 

A preparation (method) blank, laboratory control sample, and laboratory control sample 
duplicate were digested and analyzed with the samples in this digestion batch.   

The preparation (method) blank associated with this digestion batch was below the 
reporting limit for the requested analyte. 

All laboratory control sample criteria were met. 

All initial and continuing calibration blanks were below the reporting limit for the 
requested analyte.  

All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analyte.      
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Inorganic Data Reporting Qualifiers

The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 

 Result qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 

 QC qualifier -- Specified entries and their meanings are as follows:

E   -  The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

M  -  Duplicate injection precision was not met. 

N  -   Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 
analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

Z  -   Spiked recovery not within control limits. An explanatory note may be included in the 
narrative.

*   -   Duplicate analysis (relative percent difference) not within control limits. 

S   -  SAR value is estimated as one or more analytes used in the calculation were not 
detected above the detection limit. 
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OrderNum: 1210222
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203 (200)

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1210222-1RWPR-AS-065 FILTER 06-Oct-12 13:30
1210222-2RWPR-AS-066 FILTER 08-Oct-12 16:52
1210222-3RWPR-AS-067 FILTER 09-Oct-12 16:46
1210222-4RWPR-AS-068 FILTER 10-Oct-12 16:33
1210222-5RWPR-AS-069 FILTER 11-Oct-12 16:30
1210222-6RWPR-AS-070 FILTER 12-Oct-12 16:50
1210222-7RWPR-AS-071 FILTER 13-Oct-12 17:34
1210222-8RWPR-AS-072 FILTER 13-Oct-12 17:02
1210222-9RWPR-AS-073 FILTER 13-Oct-12 17:17
1210222-10RWPR-AS-074 FILTER 14-Oct-12 16:51
1210222-11RWPR-AS-075 FILTER 14-Oct-12 16:22
1210222-12RWPR-AS-076 FILTER 14-Oct-12 16:36

Page 1 of 1 Wednesday, October 24, 2012Date Printed:
LIMS Version: 6.618

ALS Environmental -- FC
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Lab Name:
Client Name: SENES Consultants Limited

Client Project ID: Church Rock Phase II SENES 350180-203 (200)
Work Order Number: 1210222

Reporting Basis: As Received Matrix: FILTER

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

Reporting
Limit Flag

Result Units:

Total Recoverable URANIUM
Method SW6020 Revision A

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 100 ml

Sample
Aliquot

UG/samplePrep Method: SW3050B

ALS Environmental -- FC

Analyst: Ross Miller

1210222-1RWPR-AS-065 10/06/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample0.56

1210222-2RWPR-AS-066 10/08/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample0.45

1210222-3RWPR-AS-067 10/09/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample0.95

1210222-4RWPR-AS-068 10/10/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample1.3

1210222-5RWPR-AS-069 10/11/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample1.4

1210222-6RWPR-AS-070 10/12/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample0.38

1210222-7RWPR-AS-071 10/13/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample1.7

1210222-8RWPR-AS-072 10/13/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample0.48

1210222-9RWPR-AS-073 10/13/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample0.62

1210222-10RWPR-AS-074 10/14/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample1.9

1210222-11RWPR-AS-075 10/14/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample0.48

1210222-12RWPR-AS-076 10/14/2012 0.05N/A 5010/18/2012 10/18/2012 1 sample0.44

Comments:

1. ND or U = Not Detected at or above the client requested detection limit.

Page 1 of 1Wednesday, October 24, 2012Date Printed:

Data Package ID: im1210222-1

LIMS Version: 6.618

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Method SW6020A

ICPMS Metals

Date Analyzed: 18-Oct-12

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 18-Oct-12

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121018-21
% Moisture: N/A

sample
ml

Run ID: IM121018-11A1
QCBatchID: IP121018-21-1

Method Blank

Lab ID: IP121018-21MB

UG/sampleResult Units:

File Name: 081SMPL_

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Environmental -- FC

CASNO Target Analyte Result Reporting
Limit

Result
Qualifier

EPA
Qualifier

DF

7440-61-1 URANIUM 0.05 U50 0.05

Page 1 of 1Wednesday, October 24, 2012Date Printed:

Data Package ID: im1210222-1

LIMS Version: 6.618

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Method SW6020A

ICPMS Metals

Laboratory Control Sample and Laboratory Control Sample Duplicate
ALS Environmental -- FC

CASNO Target Analyte LCS
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCS %
Rec.

Control
Limits

Date Analyzed: 10/18/2012

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 10/18/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121018-21
% Moisture: N/A

sample
ml

Run ID: IM121018-11A1
QCBatchID: IP121018-21-1

Lab ID: IP121018-21LCS

UG/sampleResult Units:
Clean DF: 1

File Name: 082SMPL_Prep Method: SW3050B

URANIUM 10 0.059.27 93 80 - 120%7440-61-1

CASNO Target Analyte LCSD
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCSD
% Rec.

RPD
Limit

Date Analyzed: 10/18/2012

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 10/18/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121018-21
% Moisture: N/A

sample
ml

Run ID: IM121018-11A1
QCBatchID: IP121018-21-1

Lab ID: IP121018-21LCSD

UG/sampleResult Units:
Clean DF: 1

RPD

File Name: 083SMPL_Prep Method: SW3050B

URANIUM 10 0.059.3 93 207440-61-1 0

Page 1 of 1Wednesday, October 24, 2012Date Printed:

Data Package ID: im1210222-1

LIMS Version: 6.618

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Method SW6020

ICPMS Metals

Date Analyzed: 18-Oct-12
Run ID: IM121018-11A1

Analytical Spike Sample Recovery

Field ID: RWPR-AS-076

LabID: 1210222-12A Result Units: ug/l

ALS Environmental -- FC

Target Analyte PS Result PS
Qual

Spike
Added

PS %
Rec.

Control
Limits

Sample
Result

Samp
Qual

URANIUM 97 75 - 125%2.020.0890 2

Page 1 of 1Wednesday, October 24, 2012Date Printed:

Data Package ID: im1210222-1

LIMS Version: 6.618

ALS Environmental -- FC
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OrderNum: 1210222
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203 (200)

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1210222-1RWPR-AS-065 FILTER 06-Oct-12 13:30
1210222-2RWPR-AS-066 FILTER 08-Oct-12 16:52
1210222-3RWPR-AS-067 FILTER 09-Oct-12 16:46
1210222-4RWPR-AS-068 FILTER 10-Oct-12 16:33
1210222-5RWPR-AS-069 FILTER 11-Oct-12 16:30
1210222-6RWPR-AS-070 FILTER 12-Oct-12 16:50
1210222-7RWPR-AS-071 FILTER 13-Oct-12 17:34
1210222-8RWPR-AS-072 FILTER 13-Oct-12 17:02
1210222-9RWPR-AS-073 FILTER 13-Oct-12 17:17
1210222-10RWPR-AS-074 FILTER 14-Oct-12 16:51
1210222-11RWPR-AS-075 FILTER 14-Oct-12 16:22
1210222-12RWPR-AS-076 FILTER 14-Oct-12 16:36

Page 1 of 1 Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 10Method Blank Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Lab ID: RE121018-2MB

Date Analyzed: 26-Oct-12

Date Collected: 18-Oct-12

Sample Matrix: FILTER

Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1 Result Units: pCi/sample

File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 10

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 U0.070 +/- 0.13 1

Data Package ID: RE1210222-1

Page 1 of 1Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Lab ID: RE121018-2LCS

Date Analyzed: 26-Oct-12

Date Collected: 18-Oct-12

Sample Matrix: FILTER

Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1 Result Units: pCi/sample

File Name: Manual Entry

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 48.8 9.0 0.2 P50.00 97.5 57 - 126+/-13982-63-3

Data Package ID: RE1210222-1

Page 1 of 2Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Lab ID: RE121018-2LCSD

Date Analyzed: 26-Oct-12

Date Collected: 18-Oct-12

Sample Matrix: FILTER

Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1 Result Units: pCi/sample

File Name: Manual Entry

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 49.7 9.2 0.2 P50.00 99.5 57 - 126+/-13982-63-3

Data Package ID: RE1210222-1

Page 2 of 2Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID:
Lab ID: RE121018-2LCSD

Date Analyzed: 26-Oct-12

Date Collected: 18-Oct-12

Sample Matrix: FILTER

Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Prep Basis: As Received
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.0753 2.1313982-63-3 P49.7 +/- 9.248.8 +/- 9.0 0.2 P 0.2

Data Package ID: RE1210222-1

Page 1 of 1Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-065

Lab ID: 1210222-1

Date Analyzed: 26-Oct-12

Date Collected: 06-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.390.08 +/- 0.2113982-63-3 1

Data Package ID: RE1210222-1

Page 1 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-066

Lab ID: 1210222-2

Date Analyzed: 26-Oct-12

Date Collected: 08-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.450.03 +/- 0.2313982-63-3 1

Data Package ID: RE1210222-1

Page 2 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-067

Lab ID: 1210222-3

Date Analyzed: 26-Oct-12

Date Collected: 09-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.450.09 +/- 0.2513982-63-3 1

Data Package ID: RE1210222-1

Page 3 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-068

Lab ID: 1210222-4

Date Analyzed: 26-Oct-12

Date Collected: 10-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.340.48 +/- 0.2913982-63-3 1

Data Package ID: RE1210222-1

Page 4 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-069

Lab ID: 1210222-5

Date Analyzed: 26-Oct-12

Date Collected: 11-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.400.21 +/- 0.2513982-63-3 1

Data Package ID: RE1210222-1

Page 5 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-070

Lab ID: 1210222-6

Date Analyzed: 26-Oct-12

Date Collected: 12-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.330.13 +/- 0.2013982-63-3 1

Data Package ID: RE1210222-1

Page 6 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-071

Lab ID: 1210222-7

Date Analyzed: 26-Oct-12

Date Collected: 13-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.270.66 +/- 0.3213982-63-3 1

Data Package ID: RE1210222-1

Page 7 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-072

Lab ID: 1210222-8

Date Analyzed: 26-Oct-12

Date Collected: 13-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.240.24 +/- 0.1913982-63-3 1

Data Package ID: RE1210222-1

Page 8 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-073

Lab ID: 1210222-9

Date Analyzed: 26-Oct-12

Date Collected: 13-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.210.45 +/- 0.2513982-63-3 1

Data Package ID: RE1210222-1

Page 9 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-074

Lab ID: 1210222-10

Date Analyzed: 26-Oct-12

Date Collected: 14-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.250.88 +/- 0.3613982-63-3 1

Data Package ID: RE1210222-1

Page 10 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-075

Lab ID: 1210222-11

Date Analyzed: 26-Oct-12

Date Collected: 14-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.440.68 +/- 0.3713982-63-3 1

Data Package ID: RE1210222-1

Page 11 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC

21 of 23



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210222

Field ID: RWPR-AS-076

Lab ID: 1210222-12

Date Analyzed: 26-Oct-12

Date Collected: 14-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 18-Oct-12

Prep Batch: RE121018-2

Run ID: RE121018-2A
QCBatchID: RE121018-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.210.87 +/- 0.3613982-63-3 1

Data Package ID: RE1210222-1

Page 12 of 12Saturday, October 27, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Metals
Case Narrative 

SENES Consultants Limited 
Church Rock Phase II – SENES 350180-203 (200)

Work Order Number:  1210310 

1. This report consists of 10 filter samples.   

2. The samples were received intact at ambient temperature by ALS on 10/22/12.  

3. The samples were prepared as described on the Quality Assurance Summary Sheet 
included with this report. 

4. The samples were analyzed based on SW-846, 3rd Edition procedures. 

Analysis by ICP-MS followed method 6020A and the current revision of SOP 806. 

5. All standards and solutions are NIST traceable and were used within their recommended 
shelf life. 

6. The samples were prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

7. General quality control procedures. 

A preparation (method) blank, laboratory control sample, and laboratory control sample 
duplicate were digested and analyzed with the samples in this digestion batch.   

The preparation (method) blank associated with this digestion batch was below the 
reporting limit for the requested analyte. 

All laboratory control sample criteria were met. 

All initial and continuing calibration blanks were below the reporting limit for the 
requested analyte.  

All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analyte.      
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Inorganic Data Reporting Qualifiers

The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 

 Result qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 

 QC qualifier -- Specified entries and their meanings are as follows:

E   -  The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

M  -  Duplicate injection precision was not met. 

N  -   Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 
analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

Z  -   Spiked recovery not within control limits. An explanatory note may be included in the 
narrative.

*   -   Duplicate analysis (relative percent difference) not within control limits. 

S   -  SAR value is estimated as one or more analytes used in the calculation were not 
detected above the detection limit. 
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OrderNum: 1210310
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203 (200)

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1210310-1RWPR-AS-077 FILTER 15-Oct-12
1210310-2RWPR-AS-078 FILTER 15-Oct-12
1210310-3RWPR-AS-079 FILTER 15-Oct-12
1210310-4RWPR-AS-080 FILTER 16-Oct-12
1210310-5RWPR-AS-081 FILTER 16-Oct-12
1210310-6RWPR-AS-082 FILTER 17-Oct-12
1210310-7RWPR-AS-083 FILTER 17-Oct-12
1210310-8RWPR-AS-084 FILTER 17-Oct-12
1210310-9RWPR-AS-085 FILTER 18-Oct-12
1210310-10RWPR-AS-086 FILTER 18-Oct-12

Page 1 of 1 Wednesday, November 07, 2012Date Printed:
LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:
Client Name: SENES Consultants Limited

Client Project ID: Church Rock Phase II SENES 350180-203 (200)
Work Order Number: 1210310

Reporting Basis: As Received Matrix: FILTER

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

Reporting
Limit Flag

Result Units:

Total Recoverable URANIUM
Method SW6020 Revision A

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 100 ml

Sample
Aliquot

UG/samplePrep Method: SW3050B

ALS Environmental -- FC

Analyst: Ross Miller

1210310-1RWPR-AS-077 10/15/2012 0.05N/A 5011/01/2012 11/01/2012 1 sample0.87

1210310-2RWPR-AS-078 10/15/2012 0.05N/A 5011/01/2012 11/01/2012 1 sample0.29

1210310-3RWPR-AS-079 10/15/2012 0.05N/A 5011/01/2012 11/01/2012 1 sample0.64

1210310-4RWPR-AS-080 10/16/2012 0.05N/A 5011/01/2012 11/01/2012 1 sample1.3

1210310-5RWPR-AS-081 10/16/2012 0.05N/A 5011/01/2012 11/01/2012 1 sample1.2

1210310-6RWPR-AS-082 10/17/2012 0.05N/A 5011/01/2012 11/01/2012 1 sample0.55

1210310-7RWPR-AS-083 10/17/2012 0.05N/A 5011/01/2012 11/01/2012 1 sample0.62

1210310-8RWPR-AS-084 10/17/2012 0.05N/A 5011/01/2012 11/01/2012 1 sample0.82

1210310-9RWPR-AS-085 10/18/2012 0.05N/A 5011/01/2012 11/01/2012 1 sample1.6

1210310-10RWPR-AS-086 10/18/2012 0.05N/A 5011/01/2012 11/01/2012 1 sample1.3

Comments:

1. ND or U = Not Detected at or above the client requested detection limit.

Page 1 of 1Wednesday, November 07, 2012Date Printed:

Data Package ID: im1210310-1

LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Method SW6020A

ICPMS Metals

Date Analyzed: 01-Nov-12

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 01-Nov-12

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121101-22
% Moisture: N/A

sample
ml

Run ID: IM121101-11A1
QCBatchID: IP121101-22-1

Method Blank

Lab ID: IP121101-22MB

UG/sampleResult Units:

File Name: 001SMPL_

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Environmental -- FC

CASNO Target Analyte Result Reporting
Limit

Result
Qualifier

EPA
Qualifier

DF

7440-61-1 URANIUM 0.05 U50 0.05

Page 1 of 1Wednesday, November 07, 2012Date Printed:

Data Package ID: im1210310-1

LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Method SW6020A

ICPMS Metals

Laboratory Control Sample and Laboratory Control Sample Duplicate
ALS Environmental -- FC

CASNO Target Analyte LCS
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCS %
Rec.

Control
Limits

Date Analyzed: 11/01/2012

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 11/01/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121101-22
% Moisture: N/A

sample
ml

Run ID: IM121101-11A1
QCBatchID: IP121101-22-1

Lab ID: IP121101-22LCS

UG/sampleResult Units:
Clean DF: 1

File Name: 002SMPL_Prep Method: SW3050B

URANIUM 10 0.059.34 93 80 - 120%7440-61-1

CASNO Target Analyte LCSD
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCSD
% Rec.

RPD
Limit

Date Analyzed: 11/01/2012

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 11/01/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121101-22
% Moisture: N/A

sample
ml

Run ID: IM121101-11A1
QCBatchID: IP121101-22-1

Lab ID: IP121101-22LCSD

UG/sampleResult Units:
Clean DF: 1

RPD

File Name: 003SMPL_Prep Method: SW3050B

URANIUM 10 0.059.39 94 207440-61-1 1

Page 1 of 1Wednesday, November 07, 2012Date Printed:

Data Package ID: im1210310-1

LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Method SW6020

ICPMS Metals

Date Analyzed: 01-Nov-12
Run ID: IM121101-11A1

Analytical Spike Sample Recovery

Field ID: RWPR-AS-086

LabID: 1210310-10A Result Units: ug/l

ALS Environmental -- FC

Target Analyte PS Result PS
Qual

Spike
Added

PS %
Rec.

Control
Limits

Sample
Result

Samp
Qual

URANIUM 97 75 - 125%2.200.266 2

Page 1 of 1Wednesday, November 07, 2012Date Printed:

Data Package ID: im1210310-1

LIMS Version: 6.621

ALS Environmental -- FC
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OrderNum: 1210310
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203 (200)

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1210310-1RWPR-AS-077 FILTER 15-Oct-12
1210310-2RWPR-AS-078 FILTER 15-Oct-12
1210310-3RWPR-AS-079 FILTER 15-Oct-12
1210310-4RWPR-AS-080 FILTER 16-Oct-12
1210310-5RWPR-AS-081 FILTER 16-Oct-12
1210310-6RWPR-AS-082 FILTER 17-Oct-12
1210310-7RWPR-AS-083 FILTER 17-Oct-12
1210310-8RWPR-AS-084 FILTER 17-Oct-12
1210310-9RWPR-AS-085 FILTER 18-Oct-12
1210310-10RWPR-AS-086 FILTER 18-Oct-12

Page 1 of 1 Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

ALS Environmental -- FC

2 of 20
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 10Method Blank Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Lab ID: RE121101-1MB

Date Analyzed: 08-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: FILTER

Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1 Result Units: pCi/sample

File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 10

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 U0.210.09 +/- 0.14 1

Data Package ID: RE1210310-1

Page 1 of 1Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Lab ID: RE121101-1LCS

Date Analyzed: 08-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: FILTER

Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1 Result Units: pCi/sample

File Name: Manual Entry

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 51.8 9.6 0.3 P50.00 104 57 - 126+/-13982-63-3

Data Package ID: RE1210310-1

Page 1 of 2Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Lab ID: RE121101-1LCSD

Date Analyzed: 08-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: FILTER

Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1 Result Units: pCi/sample

File Name: Manual Entry

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 50.4 9.3 0.3 P50.00 101 57 - 126+/-13982-63-3

Data Package ID: RE1210310-1

Page 2 of 2Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID:
Lab ID: RE121101-1LCSD

Date Analyzed: 08-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: FILTER

Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Prep Basis: As Received
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.108 2.1313982-63-3 P50.4 +/- 9.351.8 +/- 9.6 0.3 P 0.3

Data Package ID: RE1210310-1

Page 1 of 1Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13

9 of 20



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID: RWPR-AS-077

Lab ID: 1210310-1

Date Analyzed: 08-Nov-12

Date Collected: 15-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.260.42 +/- 0.2513982-63-3 1

Data Package ID: RE1210310-1

Page 1 of 10Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID: RWPR-AS-078

Lab ID: 1210310-2

Date Analyzed: 08-Nov-12

Date Collected: 15-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.230.19 +/- 0.1813982-63-3 1

Data Package ID: RE1210310-1

Page 2 of 10Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID: RWPR-AS-079

Lab ID: 1210310-3

Date Analyzed: 08-Nov-12

Date Collected: 15-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.210.41 +/- 0.2413982-63-3 1

Data Package ID: RE1210310-1

Page 3 of 10Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID: RWPR-AS-080

Lab ID: 1210310-4

Date Analyzed: 08-Nov-12

Date Collected: 16-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.080.56 +/- 0.2813982-63-3 1

Data Package ID: RE1210310-1

Page 4 of 10Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID: RWPR-AS-081

Lab ID: 1210310-5

Date Analyzed: 08-Nov-12

Date Collected: 16-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.360.52 +/- 0.3213982-63-3 1

Data Package ID: RE1210310-1

Page 5 of 10Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID: RWPR-AS-082

Lab ID: 1210310-6

Date Analyzed: 08-Nov-12

Date Collected: 17-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.220.56 +/- 0.2913982-63-3 1

Data Package ID: RE1210310-1

Page 6 of 10Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID: RWPR-AS-083

Lab ID: 1210310-7

Date Analyzed: 08-Nov-12

Date Collected: 17-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.350.35 +/- 0.2713982-63-3 1

Data Package ID: RE1210310-1

Page 7 of 10Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID: RWPR-AS-084

Lab ID: 1210310-8

Date Analyzed: 08-Nov-12

Date Collected: 17-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.460.52 +/- 0.3613982-63-3 1

Data Package ID: RE1210310-1

Page 8 of 10Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID: RWPR-AS-085

Lab ID: 1210310-9

Date Analyzed: 08-Nov-12

Date Collected: 18-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.320.45 +/- 0.2813982-63-3 1

Data Package ID: RE1210310-1

Page 9 of 10Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210310

Field ID: RWPR-AS-086

Lab ID: 1210310-10

Date Analyzed: 08-Nov-12

Date Collected: 18-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 01-Nov-12

Prep Batch: RE121101-1

Run ID: RE121101-1A
QCBatchID: RE121101-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.310.64 +/- 0.3313982-63-3 1

Data Package ID: RE1210310-1

Page 10 of 10Friday, November 09, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Metals
Case Narrative 

SENES Consultants Limited 
Church Rock Phase II – SENES 350180-203 (200)

Work Order Number:  1211079 

1. This report consists of 22 filter samples.   

2. The samples were received intact at ambient temperature by ALS on 11/06/12.  

3. The samples were prepared as described on the Quality Assurance Summary Sheet 
included with this report. 

4. The samples were analyzed based on SW-846, 3rd Edition procedures. 

Analysis by ICP-MS followed method 6020A and the current revision of SOP 806. 

5. All standards and solutions are NIST traceable and were used within their recommended 
shelf life. 

6. The samples were prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

7. General quality control procedures. 

A preparation (method) blank, laboratory control sample, and laboratory control sample 
duplicate were digested and analyzed with the samples in each digestion batch.   

The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analyte. 

All laboratory control sample criteria were met. 

All initial and continuing calibration blanks were below the reporting limit for the 
requested analyte.  

All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analyte.      
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Inorganic Data Reporting Qualifiers

The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 

 Result qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 

 QC qualifier -- Specified entries and their meanings are as follows:

E   -  The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

M  -  Duplicate injection precision was not met. 

N  -   Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 
analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

Z  -   Spiked recovery not within control limits. An explanatory note may be included in the 
narrative.

*   -   Duplicate analysis (relative percent difference) not within control limits. 

S   -  SAR value is estimated as one or more analytes used in the calculation were not 
detected above the detection limit. 
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OrderNum: 1211079
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203 (200)

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1211079-1RWPR-AS-087 FILTER 24-Oct-12 12:50
1211079-2RWPR-AS-088 FILTER 24-Oct-12 17:10
1211079-3RWPR-AS-089 FILTER 24-Oct-12 14:25
1211079-4RWPR-AS-090 FILTER 25-Oct-12 16:38
1211079-5RWPR-AS-091 FILTER 26-Oct-12 17:05
1211079-6RWPR-AS-092 FILTER 26-Oct-12 17:13
1211079-7RWPR-AS-093 FILTER 26-Oct-12 17:22
1211079-8RWPR-AS-094 FILTER 27-Oct-12 17:02
1211079-9RWPR-AS-095 FILTER 27-Oct-12 17:14
1211079-10RWPR-AS-096 FILTER 27-Oct-12 17:23
1211079-11RWPR-AS-097 FILTER 29-Oct-12 12:30
1211079-12RWPR-AS-098 FILTER 29-Oct-12 17:05
1211079-13RWPR-AS-099 FILTER 29-Oct-12 16:51
1211079-14RWPR-AS-100 FILTER 30-Oct-12 16:55
1211079-15RWPR-AS-101 FILTER 30-Oct-12 17:10
1211079-16RWPR-AS-102 FILTER 30-Oct-12 17:20
1211079-17RWPR-AS-103 FILTER 31-Oct-12 15:55
1211079-18RWPR-AS-104 FILTER 31-Oct-12 16:10
1211079-19RWPR-AS-105 FILTER 31-Oct-12 16:24
1211079-20RWPR-AS-106 FILTER 01-Nov-12 16:47
1211079-21RWPR-AS-107 FILTER 01-Nov-12 17:05
1211079-22RWPR-AS-108 FILTER 01-Nov-12 17:15

Page 1 of 1 Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:
Client Name: SENES Consultants Limited

Client Project ID: Church Rock Phase II SENES 350180-203 (200)
Work Order Number: 1211079

Reporting Basis: As Received Matrix: FILTER

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

Reporting
Limit Flag

Result Units:

Total Recoverable URANIUM
Method SW6020 Revision A

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 100 ml

Sample
Aliquot

UG/samplePrep Method: SW3050B

ALS Environmental -- FC

Analyst: Ross Miller

1211079-1RWPR-AS-087 10/24/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample2.3

1211079-2RWPR-AS-088 10/24/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.82

1211079-3RWPR-AS-089 10/24/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample2.9

1211079-4RWPR-AS-090 10/25/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.84

1211079-5RWPR-AS-091 10/26/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.9

1211079-6RWPR-AS-092 10/26/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.54

1211079-7RWPR-AS-093 10/26/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.44

1211079-8RWPR-AS-094 10/27/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample1.2

1211079-9RWPR-AS-095 10/27/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.56

1211079-10RWPR-AS-096 10/27/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample1.9

1211079-11RWPR-AS-097 10/29/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample1.1

1211079-12RWPR-AS-098 10/29/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.48

1211079-13RWPR-AS-099 10/29/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.98

1211079-14RWPR-AS-100 10/30/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample1.1

1211079-15RWPR-AS-101 10/30/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.7

1211079-16RWPR-AS-102 10/30/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.74

1211079-17RWPR-AS-103 10/31/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample1.1

1211079-18RWPR-AS-104 10/31/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.58

Comments:

1. ND or U = Not Detected at or above the client requested detection limit.

Page 1 of 2Monday, November 26, 2012Date Printed:

Data Package ID: im1211079-1

LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:
Client Name: SENES Consultants Limited

Client Project ID: Church Rock Phase II SENES 350180-203 (200)
Work Order Number: 1211079

Reporting Basis: As Received Matrix: FILTER

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

Reporting
Limit Flag

Result Units:

Total Recoverable URANIUM
Method SW6020 Revision A

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 100 ml

Sample
Aliquot

UG/samplePrep Method: SW3050B

ALS Environmental -- FC

Analyst: Ross Miller

1211079-19RWPR-AS-105 10/31/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.54

1211079-20RWPR-AS-106 11/01/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample1.4

1211079-21RWPR-AS-107 11/01/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.76

1211079-22RWPR-AS-108 11/01/2012 0.05N/A 5011/09/2012 11/09/2012 1 sample0.6

Comments:

1. ND or U = Not Detected at or above the client requested detection limit.

Page 2 of 2Monday, November 26, 2012Date Printed:

Data Package ID: im1211079-1

LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Method SW6020A

ICPMS Metals

Date Analyzed: 09-Nov-12

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 09-Nov-12

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121109-21
% Moisture: N/A

sample
ml

Run ID: IM121109-10A1
QCBatchID: IP121109-21-1

Method Blank

Lab ID: IP121109-21MB

UG/sampleResult Units:

File Name: 001SMPL.

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Environmental -- FC

CASNO Target Analyte Result Reporting
Limit

Result
Qualifier

EPA
Qualifier

DF

7440-61-1 URANIUM 0.05 U50 0.05

Page 1 of 2Monday, November 26, 2012Date Printed:

Data Package ID: im1211079-1

LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Method SW6020A

ICPMS Metals

Date Analyzed: 09-Nov-12

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 09-Nov-12

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121109-21
% Moisture: N/A

sample
ml

Run ID: IM121109-10A1
QCBatchID: IP121109-21-2

Method Blank

Lab ID: IP121109-22MB

UG/sampleResult Units:

File Name: 030SMPL.

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Environmental -- FC

CASNO Target Analyte Result Reporting
Limit

Result
Qualifier

EPA
Qualifier

DF

7440-61-1 URANIUM 0.05 U50 0.05

Page 2 of 2Monday, November 26, 2012Date Printed:

Data Package ID: im1211079-1

LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Method SW6020A

ICPMS Metals

Laboratory Control Sample and Laboratory Control Sample Duplicate
ALS Environmental -- FC

CASNO Target Analyte LCS
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCS %
Rec.

Control
Limits

Date Analyzed: 11/09/2012

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 11/09/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121109-21
% Moisture: N/A

sample
ml

Run ID: IM121109-10A1
QCBatchID: IP121109-21-1

Lab ID: IP121109-21LCS

UG/sampleResult Units:
Clean DF: 1

File Name: 002SMPL.Prep Method: SW3050B

URANIUM 10 0.059.3 93 80 - 120%7440-61-1

CASNO Target Analyte LCSD
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCSD
% Rec.

RPD
Limit

Date Analyzed: 11/09/2012

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 11/09/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121109-21
% Moisture: N/A

sample
ml

Run ID: IM121109-10A1
QCBatchID: IP121109-21-1

Lab ID: IP121109-21LCSD

UG/sampleResult Units:
Clean DF: 1

RPD

File Name: 003SMPL.Prep Method: SW3050B

URANIUM 10 0.059.3 93 207440-61-1 0

Page 1 of 2Monday, November 26, 2012Date Printed:

Data Package ID: im1211079-1

LIMS Version: 6.621

ALS Environmental -- FC
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Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Method SW6020A

ICPMS Metals

Laboratory Control Sample and Laboratory Control Sample Duplicate
Lab Name: ALS Environmental -- FC

CASNO Target Analyte LCS
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCS %
Rec.

Control
Limits

Date Analyzed: 11/09/2012

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 11/09/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121109-21
% Moisture: N/A

sample
ml

Run ID: IM121109-10A1
QCBatchID: IP121109-21-2

Lab ID: IP121109-22LCS

UG/sampleResult Units:
Clean DF: 1

File Name: 031SMPL.Prep Method: SW3050B

URANIUM 10 0.059.38 94 80 - 120%7440-61-1

CASNO Target Analyte LCSD
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCSD
% Rec.

RPD
Limit

Date Analyzed: 11/09/2012

Date Collected: N/A

Sample Matrix: FILTER

Cleanup: NONE
Basis: N/A

Date Extracted: 11/09/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP121109-21
% Moisture: N/A

sample
ml

Run ID: IM121109-10A1
QCBatchID: IP121109-21-2

Lab ID: IP121109-22LCSD

UG/sampleResult Units:
Clean DF: 1

RPD

File Name: 032SMPL.Prep Method: SW3050B

URANIUM 10 0.059.52 95 207440-61-1 1

Page 2 of 2Monday, November 26, 2012Date Printed:

Data Package ID: im1211079-1

LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Method SW6020

ICPMS Metals

Date Analyzed: 09-Nov-12
Run ID: IM121109-10A1

Analytical Spike Sample Recovery

Field ID: RWPR-AS-106

LabID: 1211079-20A Result Units: ug/l

ALS Environmental -- FC

Target Analyte PS Result PS
Qual

Spike
Added

PS %
Rec.

Control
Limits

Sample
Result

Samp
Qual

URANIUM 96 75 - 125%2.200.289 2

Page 1 of 2Monday, November 26, 2012Date Printed:

Data Package ID: im1211079-1

LIMS Version: 6.621

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Method SW6020

ICPMS Metals

Date Analyzed: 09-Nov-12
Run ID: IM121109-10A1

Analytical Spike Sample Recovery

Field ID: RWPR-AS-108

LabID: 1211079-22A Result Units: ug/l

ALS Environmental -- FC

Target Analyte PS Result PS
Qual

Spike
Added

PS %
Rec.

Control
Limits

Sample
Result

Samp
Qual

URANIUM 98 75 - 125%2.080.121 2

Page 2 of 2Monday, November 26, 2012Date Printed:

Data Package ID: im1211079-1

LIMS Version: 6.621

ALS Environmental -- FC
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OrderNum: 1211079
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203 (200)

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1211079-1RWPR-AS-087 FILTER 24-Oct-12 12:50
1211079-2RWPR-AS-088 FILTER 24-Oct-12 17:10
1211079-3RWPR-AS-089 FILTER 24-Oct-12 14:25
1211079-4RWPR-AS-090 FILTER 25-Oct-12 16:38
1211079-5RWPR-AS-091 FILTER 26-Oct-12 17:05
1211079-6RWPR-AS-092 FILTER 26-Oct-12 17:13
1211079-7RWPR-AS-093 FILTER 26-Oct-12 17:22
1211079-8RWPR-AS-094 FILTER 27-Oct-12 17:02
1211079-9RWPR-AS-095 FILTER 27-Oct-12 17:14
1211079-10RWPR-AS-096 FILTER 27-Oct-12 17:23
1211079-11RWPR-AS-097 FILTER 29-Oct-12 12:30
1211079-12RWPR-AS-098 FILTER 29-Oct-12 17:05
1211079-13RWPR-AS-099 FILTER 29-Oct-12 16:51
1211079-14RWPR-AS-100 FILTER 30-Oct-12 16:55
1211079-15RWPR-AS-101 FILTER 30-Oct-12 17:10
1211079-16RWPR-AS-102 FILTER 30-Oct-12 17:20
1211079-17RWPR-AS-103 FILTER 31-Oct-12 15:55
1211079-18RWPR-AS-104 FILTER 31-Oct-12 16:10
1211079-19RWPR-AS-105 FILTER 31-Oct-12 16:24
1211079-20RWPR-AS-106 FILTER 01-Nov-12 16:47
1211079-21RWPR-AS-107 FILTER 01-Nov-12 17:05
1211079-22RWPR-AS-108 FILTER 01-Nov-12 17:15

Page 1 of 1 Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 10Method Blank Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Lab ID: RE121109-1MB

Date Analyzed: 16-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: FILTER

Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1 Result Units: pCi/sample

File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 10

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 U0.220.03 +/- 0.15 1

Data Package ID: RE1211079-1

Page 1 of 2Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1

PAI 783 Rev 10Method Blank Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Lab ID: RE121109-2MB

Date Analyzed: 16-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: FILTER

Date Prepared: 09-Nov-12

Prep Batch: RE121109-2

Run ID: RE121109-2A
QCBatchID: RE121109-2-1 Result Units: pCi/sample

File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 783 Rev 10

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 U0.41-0.03 +/- 0.20 1

Data Package ID: RE1211079-1

Page 2 of 2Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Lab ID: RE121109-1LCS

Date Analyzed: 16-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: FILTER

Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1 Result Units: pCi/sample

File Name: Manual Entry

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 50.9 9.4 0.4 P50.00 102 57 - 126+/-13982-63-3

Data Package ID: RE1211079-1

Page 1 of 4Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Lab ID: RE121109-1LCSD

Date Analyzed: 16-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: FILTER

Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1 Result Units: pCi/sample

File Name: Manual Entry

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 49.0 9.1 0.6 P50.00 98.1 57 - 126+/-13982-63-3

Data Package ID: RE1211079-1

Page 2 of 4Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Lab ID: RE121109-2LCS

Date Analyzed: 16-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: FILTER

Date Prepared: 09-Nov-12

Prep Batch: RE121109-2

Run ID: RE121109-2A
QCBatchID: RE121109-2-1 Result Units: pCi/sample

File Name: Manual Entry

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 50.5 9.3 0.3 P50.00 101 57 - 126+/-13982-63-3

Data Package ID: RE1211079-1

Page 3 of 4Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Lab ID: RE121109-2LCSD

Date Analyzed: 16-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: FILTER

Date Prepared: 09-Nov-12

Prep Batch: RE121109-2

Run ID: RE121109-2A
QCBatchID: RE121109-2-1 Result Units: pCi/sample

File Name: Manual Entry

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 52.4 9.7 0.2 P50.00 105 57 - 126+/-13982-63-3

Data Package ID: RE1211079-1

Page 4 of 4Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID:
Lab ID: RE121109-1LCSD

Date Analyzed: 16-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: FILTER

Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Prep Basis: As Received
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.144 2.1313982-63-3 P49.0 +/- 9.150.9 +/- 9.4 0.4 P 0.6

Data Package ID: RE1211079-1

Page 1 of 2Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID:
Lab ID: RE121109-2LCSD

Date Analyzed: 16-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: FILTER

Date Prepared: 09-Nov-12

Prep Batch: RE121109-2

Run ID: RE121109-2A
QCBatchID: RE121109-2-1

Result Units: pCi/sample
File Name: Manual Entry

Prep Basis: As Received
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.141 2.1313982-63-3 P52.4 +/- 9.750.5 +/- 9.3 0.3 P 0.2

Data Package ID: RE1211079-1

Page 2 of 2Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-087

Lab ID: 1211079-1

Date Analyzed: 16-Nov-12

Date Collected: 24-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.210.61 +/- 0.3013982-63-3 1

Data Package ID: RE1211079-1

Page 1 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-088

Lab ID: 1211079-2

Date Analyzed: 16-Nov-12

Date Collected: 24-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.340.40 +/- 0.2813982-63-3 1

Data Package ID: RE1211079-1

Page 2 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-089

Lab ID: 1211079-3

Date Analyzed: 16-Nov-12

Date Collected: 24-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.330.85 +/- 0.3913982-63-3 1

Data Package ID: RE1211079-1

Page 3 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-090

Lab ID: 1211079-4

Date Analyzed: 16-Nov-12

Date Collected: 25-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.210.45 +/- 0.2513982-63-3 1

Data Package ID: RE1211079-1

Page 4 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-091

Lab ID: 1211079-5

Date Analyzed: 16-Nov-12

Date Collected: 26-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.280.50 +/- 0.2913982-63-3 1

Data Package ID: RE1211079-1

Page 5 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC

20 of 38



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-092

Lab ID: 1211079-6

Date Analyzed: 16-Nov-12

Date Collected: 26-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.510.40 +/- 0.3513982-63-3 1

Data Package ID: RE1211079-1

Page 6 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-093

Lab ID: 1211079-7

Date Analyzed: 16-Nov-12

Date Collected: 26-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.440.50 +/- 0.3413982-63-3 1

Data Package ID: RE1211079-1

Page 7 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-094

Lab ID: 1211079-8

Date Analyzed: 16-Nov-12

Date Collected: 27-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.260.60 +/- 0.3013982-63-3 1

Data Package ID: RE1211079-1

Page 8 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-095

Lab ID: 1211079-9

Date Analyzed: 16-Nov-12

Date Collected: 27-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.230.77 +/- 0.3513982-63-3 1

Data Package ID: RE1211079-1

Page 9 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-096

Lab ID: 1211079-10

Date Analyzed: 16-Nov-12

Date Collected: 27-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.320.77 +/- 0.3613982-63-3 1

Data Package ID: RE1211079-1

Page 10 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-097

Lab ID: 1211079-11

Date Analyzed: 16-Nov-12

Date Collected: 29-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.490.21 +/- 0.3013982-63-3 1

Data Package ID: RE1211079-1

Page 11 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC

26 of 38



Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-098

Lab ID: 1211079-12

Date Analyzed: 16-Nov-12

Date Collected: 29-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.270.55 +/- 0.2913982-63-3 1

Data Package ID: RE1211079-1

Page 12 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-099

Lab ID: 1211079-13

Date Analyzed: 16-Nov-12

Date Collected: 29-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.450.41 +/- 0.3313982-63-3 1

Data Package ID: RE1211079-1

Page 13 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-100

Lab ID: 1211079-14

Date Analyzed: 16-Nov-12

Date Collected: 30-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.510.41 +/- 0.3513982-63-3 1

Data Package ID: RE1211079-1

Page 14 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-101

Lab ID: 1211079-15

Date Analyzed: 16-Nov-12

Date Collected: 30-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.450.03 +/- 0.2413982-63-3 1

Data Package ID: RE1211079-1

Page 15 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-102

Lab ID: 1211079-16

Date Analyzed: 16-Nov-12

Date Collected: 30-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.220.33 +/- 0.2213982-63-3 1

Data Package ID: RE1211079-1

Page 16 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-103

Lab ID: 1211079-17

Date Analyzed: 16-Nov-12

Date Collected: 31-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.590.09 +/- 0.3313982-63-3 1

Data Package ID: RE1211079-1

Page 17 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-104

Lab ID: 1211079-18

Date Analyzed: 16-Nov-12

Date Collected: 31-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.270.55 +/- 0.3013982-63-3 1

Data Package ID: RE1211079-1

Page 18 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-105

Lab ID: 1211079-19

Date Analyzed: 16-Nov-12

Date Collected: 31-Oct-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.400.09 +/- 0.2213982-63-3 1

Data Package ID: RE1211079-1

Page 19 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-106

Lab ID: 1211079-20

Date Analyzed: 16-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-1

Run ID: RE121109-1A
QCBatchID: RE121109-1-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.330.49 +/- 0.3013982-63-3 1

Data Package ID: RE1211079-1

Page 20 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-107

Lab ID: 1211079-21

Date Analyzed: 16-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-2

Run ID: RE121109-2A
QCBatchID: RE121109-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.220.36 +/- 0.2413982-63-3 1

Data Package ID: RE1211079-1

Page 21 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Ra-226 by Radon Emanation - Method 903.1
PAI 783 Rev 10
Sample Results

Prep SOP: PAI 783 Rev 10
Final Aliquot: 0.900 sample

Count Time: 15 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1211079

Field ID: RWPR-AS-108

Lab ID: 1211079-22

Date Analyzed: 16-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: FILTER

Report Basis: As Received
Date Prepared: 09-Nov-12

Prep Batch: RE121109-2

Run ID: RE121109-2A
QCBatchID: RE121109-2-1

Result Units: pCi/sample
File Name: Manual Entry

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.210.43 +/- 0.2513982-63-3 1

Data Package ID: RE1211079-1

Page 22 of 22Monday, November 26, 2012Date Printed:
LIMS Version: 6.621

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

Comments:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Soil Sample (Survey Unit) Raw Data 
 



Gamma Spectroscopy
Case Narrative 

SENES Consultants Limited 
Church Rock Phase ll – SENES 350180-203 

Work Order Number:  1211066 

1. The following report consists of analytical results for 19 soil samples received by ALS on 
11/06/2012. 

2. These samples were prepared according to the current revision of SOP 739.  The samples were 
sealed in steel cans on 11/09/2012 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of in-growth achieved prior to analysis on 
11/30/2012 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny in-growth for these samples would be greater 
than 98.9%.  

3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 
current revision of SOP 713.  The analyses were completed on 11/30/2012. 

4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 

5. Sample volumes were insufficient to allow preparation of duplicates.  A duplicate analysis of 
samples 1211066-18 and -19 was performed in lieu of prepared duplicates. 

6. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 
question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples. 

7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb
(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photo-peaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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OrderNum: 1211066
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1211066-1RWU3-008 SOIL 02-Nov-12 13:30
1211066-2RWU3-102 SOIL 02-Nov-12 13:35
1211066-3RWU3-011 SOIL 02-Nov-12 13:47
1211066-4RWU2-010 SOIL 02-Nov-12 14:15
1211066-5RWU2-012 SOIL 02-Nov-12 14:32
1211066-6RWU2-009 SOIL 02-Nov-12 15:00
1211066-7RWU3-006 SOIL 25-Oct-12 15:32
1211066-8RWU3-001 SOIL 30-Oct-12 11:13
1211066-9RWU3-003 SOIL 30-Oct-12 11:47
1211066-10RWU2-013 SOIL 31-Oct-12 14:25
1211066-11RWU2-011 SOIL 31-Oct-12 15:01
1211066-12RWU2-012 SOIL 31-Oct-12 15:15
1211066-13RWU2-010 SOIL 31-Oct-12 16:00
1211066-14RWU2-007 SOIL 01-Nov-12 10:13
1211066-15RWU2-008 SOIL 01-Nov-12 10:35
1211066-16RWU2-102 SOIL 01-Nov-12 10:51
1211066-17RWU2-009 SOIL 01-Nov-12 11:21
1211066-18RWU2-005 SOIL 01-Nov-12 11:46
1211066-19RWU2-101 SOIL 01-Nov-12 12:15

Page 1 of 1 Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

ALS Environmental -- FC
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Gamma Spectroscopy Results

PAI 713 Rev 12Method Blank Results

Prep SOP: PAI 739 Rev 10
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Lab ID: GS121107-3MB

Date Analyzed: 30-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: SOIL

Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1 Result Units: pCi/g

File Name: 120147d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 12

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 U0.39-0.11 +/- 0.19 1

Data Package ID: GSS1211066-1

Page 1 of 1Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Lab ID: GS121107-3LCS

Date Analyzed: 30-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: SOIL

Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1 Result Units: pCi/g

File Name: 121985d04

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 454 53 3 P,M3469.4 96.7 85 - 115+/-13982-63-3

Data Package ID: GSS1211066-1

Page 1 of 1Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC or less than the associated TPU.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 189 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-005

Lab ID: 1211066-18DUP

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121720d01

Prep Basis: Dry Weight
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.265 2.1313982-63-3 1.83 +/- 0.381.69 +/- 0.37 0.60 0.53

Data Package ID: GSS1211066-1

Page 1 of 2Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 184 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-101

Lab ID: 1211066-19DUP

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121707d02

Prep Basis: Dry Weight
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.493 2.1313982-63-3 1.75 +/- 0.342.01 +/- 0.37 0.46 0.51

Data Package ID: GSS1211066-1

Page 2 of 2Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 198 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU3-008

Lab ID: 1211066-1

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121705d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.411.79 +/- 0.3313982-63-3 1

Data Package ID: GSS1211066-1

Page 1 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU3-102

Lab ID: 1211066-2

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 120145d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.531.49 +/- 0.3313982-63-3 1

Data Package ID: GSS1211066-1

Page 2 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 193 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU3-011

Lab ID: 1211066-3

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121983d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.451.28 +/- 0.3113982-63-3 1

Data Package ID: GSS1211066-1

Page 3 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 201 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-010

Lab ID: 1211066-4

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121331d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.331.20 +/- 0.2513982-63-3 1

Data Package ID: GSS1211066-1

Page 4 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-012

Lab ID: 1211066-5

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121448d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.601.17 +/- 0.3313982-63-3 1

Data Package ID: GSS1211066-1

Page 5 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 197 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-009

Lab ID: 1211066-6

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121466d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.431.37 +/- 0.3013982-63-3 1

Data Package ID: GSS1211066-1

Page 6 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 199 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU3-006

Lab ID: 1211066-7

Date Analyzed: 30-Nov-12

Date Collected: 25-Oct-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121629d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.461.62 +/- 0.3213982-63-3 1

Data Package ID: GSS1211066-1

Page 7 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 183 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU3-001

Lab ID: 1211066-8

Date Analyzed: 30-Nov-12

Date Collected: 30-Oct-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121476d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.541.75 +/- 0.3713982-63-3 1

Data Package ID: GSS1211066-1

Page 8 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 181 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU3-003

Lab ID: 1211066-9

Date Analyzed: 30-Nov-12

Date Collected: 30-Oct-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121453d10

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.431.32 +/- 0.3013982-63-3 1

Data Package ID: GSS1211066-1

Page 9 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 196 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-013

Lab ID: 1211066-10

Date Analyzed: 30-Nov-12

Date Collected: 31-Oct-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121719d01

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.451.09 +/- 0.2913982-63-3 1

Data Package ID: GSS1211066-1

Page 10 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 198 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-011

Lab ID: 1211066-11

Date Analyzed: 30-Nov-12

Date Collected: 31-Oct-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121706d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.341.14 +/- 0.2513982-63-3 1

Data Package ID: GSS1211066-1

Page 11 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 192 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-012

Lab ID: 1211066-12

Date Analyzed: 30-Nov-12

Date Collected: 31-Oct-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 120146d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.500.86 +/- 0.2613982-63-3 1

Data Package ID: GSS1211066-1

Page 12 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 198 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-010

Lab ID: 1211066-13

Date Analyzed: 30-Nov-12

Date Collected: 31-Oct-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121984d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.491.31 +/- 0.3013982-63-3 1

Data Package ID: GSS1211066-1

Page 13 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 205 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-007

Lab ID: 1211066-14

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121332d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.340.89 +/- 0.2113982-63-3 1

Data Package ID: GSS1211066-1

Page 14 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 171 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-008

Lab ID: 1211066-15

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121449d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.681.26 +/- 0.3613982-63-3 1

Data Package ID: GSS1211066-1

Page 15 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 177 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-102

Lab ID: 1211066-16

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121467d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.451.04 +/- 0.2813982-63-3 1

Data Package ID: GSS1211066-1

Page 16 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 199 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-009

Lab ID: 1211066-17

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121630d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.421.68 +/- 0.3313982-63-3 1

Data Package ID: GSS1211066-1

Page 17 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 189 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-005

Lab ID: 1211066-18

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121477d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.601.69 +/- 0.3713982-63-3 1

Data Package ID: GSS1211066-1

Page 18 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Sample Duplicate Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 189 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-005

Lab ID: 1211066-18DUP

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121720d01

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 0.531.83 +/- 0.38 1

Data Package ID: GSS1211066-1

Page 1 of 2Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 184 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-101

Lab ID: 1211066-19

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121454d10

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.462.01 +/- 0.3713982-63-3 1

Data Package ID: GSS1211066-1

Page 19 of 19Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Sample Duplicate Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 184 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211066

Field ID: RWU2-101

Lab ID: 1211066-19DUP

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-3

Run ID: GS121107-3A
QCBatchID: GS121107-3-1

Result Units: pCi/g
File Name: 121707d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 0.511.75 +/- 0.34 1

Data Package ID: GSS1211066-1

Page 2 of 2Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy
Case Narrative 

SENES Consultants Limited 
Church Rock Phase ll – SENES 350180-203 

Work Order Number:  1211078 

1. The following report consists of analytical results for 13 soil samples received by ALS on 
11/06/2012. 

2. These samples were prepared according to the current revision of SOP 739.  The samples were 
sealed in steel cans on 11/09/2012 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of in-growth achieved prior to analysis on 
11/30/2012 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny in-growth for these samples would be greater 
than 98.9%.  

3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 
current revision of SOP 713.  The analyses were completed on 11/30/2012. 

4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 

5. Sample volumes were insufficient to allow preparation of duplicates.  A duplicate analysis of 
samples 1211078-3 and -5 was performed in lieu of prepared duplicates. 

6. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 
question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples. 

7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb
(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photo-peaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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OrderNum: 1211078
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1211078-1RWU2-004 SOIL 01-Nov-12 17:07
1211078-2RWU2-002 SOIL 01-Nov-12 17:38
1211078-3RWU2-001 SOIL 01-Nov-12 17:55
1211078-4RWU3-015 SOIL 01-Nov-12 18:05
1211078-5RWU3-014 SOIL 01-Nov-12 18:15
1211078-6RWU2-003 SOIL 02-Nov-12 7:50
1211078-7RWU2-014 SOIL 02-Nov-12 8:20
1211078-8RWU3-013 SOIL 02-Nov-12 9:31
1211078-9RWU3-002 SOIL 02-Nov-12 12:55
1211078-10RWU3-004 SOIL 02-Nov-12 13:10
1211078-11RWU3-005 SOIL 02-Nov-12 13:30
1211078-12RWU3-007 SOIL 02-Nov-12 16:47
1211078-13RWU3-101 SOIL 02-Nov-12 17:15

Page 1 of 1 Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

ALS Environmental -- FC
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Gamma Spectroscopy Results

PAI 713 Rev 12Method Blank Results

Prep SOP: PAI 739 Rev 10
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Lab ID: GS121107-4MB

Date Analyzed: 30-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: SOIL

Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1 Result Units: pCi/g

File Name: 121456d10

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 12

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 U0.29-0.04 +/- 0.15 1

Data Package ID: GSS1211078-1

Page 1 of 1Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Lab ID: GS121107-4LCS

Date Analyzed: 30-Nov-12

Date Collected: 09-Nov-12

Sample Matrix: SOIL

Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1 Result Units: pCi/g

File Name: 121452d06

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 457 54 3 P,M3469.4 97.2 85 - 115+/-13982-63-3

Data Package ID: GSS1211078-1

Page 1 of 1Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC or less than the associated TPU.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 182 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU2-001

Lab ID: 1211078-3DUP

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121721d01

Prep Basis: Dry Weight
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.355 2.1313982-63-3 G1.13 +/- 0.311.28 +/- 0.29 0.41 G 0.54

Data Package ID: GSS1211078-1

Page 1 of 2Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 196 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU3-014

Lab ID: 1211078-5DUP

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121708d02

Prep Basis: Dry Weight
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.595 2.1313982-63-3 LT0.88 +/- 0.241.11 +/- 0.30 0.51 0.40

Data Package ID: GSS1211078-1

Page 2 of 2Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 195 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU2-004

Lab ID: 1211078-1

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121333d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.421.99 +/- 0.3513982-63-3 1

Data Package ID: GSS1211078-1

Page 1 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 209 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU2-002

Lab ID: 1211078-2

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121450d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.491.73 +/- 0.3613982-63-3 1

Data Package ID: GSS1211078-1

Page 2 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 182 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU2-001

Lab ID: 1211078-3

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121468d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.411.28 +/- 0.2913982-63-3 1

Data Package ID: GSS1211078-1

Page 3 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Sample Duplicate Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 182 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU2-001

Lab ID: 1211078-3DUP

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121721d01

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 G0.541.13 +/- 0.31 1

Data Package ID: GSS1211078-1

Page 1 of 2Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 178 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU3-015

Lab ID: 1211078-4

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121631d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.511.19 +/- 0.3013982-63-3 1

Data Package ID: GSS1211078-1

Page 4 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

16 of 26



Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 196 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU3-014

Lab ID: 1211078-5

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121478d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.511.11 +/- 0.3013982-63-3 1

Data Package ID: GSS1211078-1

Page 5 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Sample Duplicate Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 196 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU3-014

Lab ID: 1211078-5DUP

Date Analyzed: 30-Nov-12

Date Collected: 01-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121708d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 LT0.400.88 +/- 0.24 1

Data Package ID: GSS1211078-1

Page 2 of 2Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 214 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU2-003

Lab ID: 1211078-6

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121455d10

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.412.35 +/- 0.3913982-63-3 1

Data Package ID: GSS1211078-1

Page 6 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 197 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU2-014

Lab ID: 1211078-7

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 120148d03

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.450.90 +/- 0.2513982-63-3 1

Data Package ID: GSS1211078-1

Page 7 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 186 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU3-013

Lab ID: 1211078-8

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121986d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.452.00 +/- 0.3913982-63-3 1

Data Package ID: GSS1211078-1

Page 8 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 184 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU3-002

Lab ID: 1211078-9

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121334d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.431.17 +/- 0.2713982-63-3 1

Data Package ID: GSS1211078-1

Page 9 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 197 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU3-004

Lab ID: 1211078-10

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121451d06

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.591.38 +/- 0.3413982-63-3 1

Data Package ID: GSS1211078-1

Page 10 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

23 of 26



Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 201 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU3-005

Lab ID: 1211078-11

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121469d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.411.45 +/- 0.3013982-63-3 1

Data Package ID: GSS1211078-1

Page 11 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 182 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU3-007

Lab ID: 1211078-12

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121632d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.481.73 +/- 0.3413982-63-3 1

Data Package ID: GSS1211078-1

Page 12 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 198 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1211078

Field ID: RWU3-101

Lab ID: 1211078-13

Date Analyzed: 30-Nov-12

Date Collected: 02-Nov-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 09-Nov-12

Prep Batch: GS121107-4

Run ID: GS121107-4A
QCBatchID: GS121107-4-1

Result Units: pCi/g
File Name: 121479d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.481.60 +/- 0.3413982-63-3 1

Data Package ID: GSS1211078-1

Page 13 of 13Wednesday, December 05, 2012Date Printed:
LIMS Version: 6.625

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Soil Sample (Borrow Material) Raw Data 
 









Metals
Case Narrative 

SENES Consultants Limited 
Church Rock Phase II – SENES 350180-203 

Work Order Number:  1209098 

1. This report consists of 5 soil samples. 

2. The samples were received intact at ambient temperature by ALS on 9/10/12.  

3. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 

 For analysis by ICP-MS, the samples were digested following method 3050B and the current 
revision of SOP 806. 

4. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 

5. All standards and solutions are NIST traceable and were used within their recommended shelf 
life. 

6. The samples were prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

7. General quality control procedures. 

A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in this digestion batch.   

The preparation (method) blank associated with this digestion batch was below the 
reporting limit for the requested analytes. 

All laboratory control sample criteria were met. 

All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes.  

All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes.    

1 of 11





Inorganic Data Reporting Qualifiers

The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 

 Result qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 

 QC qualifier -- Specified entries and their meanings are as follows:

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

M  -  Duplicate injection precision was not met. 

N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 
analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

Z  - Spiked recovery not within control limits. An explanatory note may be included in the 
narrative.

*   -  Duplicate analysis (relative percent difference) not within control limits. 

S   -  SAR value is estimated as one or more analytes used in the calculation were not 
detected above the detection limit. 
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OrderNum: 1209098
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1209098-1SO-350180-203-090612-SC-VHC SOIL 06-Sep-12 13:25
1209098-2SO-350180-203-090612-SC-VHC SOIL 06-Sep-12 13:28
1209098-3SO-350180-203-090612-SC-VHC SOIL 06-Sep-12 13:33
1209098-4SO-350180-203-090612-SC-VHC SOIL 06-Sep-12 13:39
1209098-5SO-350180-203-090612-SC-VHC SOIL 06-Sep-12 13:45

Page 1 of 1 Monday, September 24, 2012Date Printed:
LIMS Version: 6.613

ALS Environmental -- FC
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Lab Name:
Client Name: SENES Consultants Limited

Client Project ID: Church Rock Phase II SENES 350180-203
Work Order Number: 1209098

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

Reporting
Limit Flag

Result Units:

Total THORIUM
Method SW6020 Revision A

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 100 ml

Sample
Aliquot

UG/KGPrep Method: SW3050B

ALS Environmental -- FC

Analyst: Ross Miller

1209098-1SO-350180-203-090612-SC- 09/06/2012 201.3 1009/12/2012 09/13/2012 1.017 g14000

1209098-2SO-350180-203-090612-SC- 09/06/2012 200.4 1009/12/2012 09/13/2012 1.02 g15000

1209098-3SO-350180-203-090612-SC- 09/06/2012 200.7 1009/12/2012 09/13/2012 1.014 g20000

1209098-4SO-350180-203-090612-SC- 09/06/2012 201.0 1009/12/2012 09/13/2012 1.005 g21000

1209098-5SO-350180-203-090612-SC- 09/06/2012 201.0 1009/12/2012 09/13/2012 1.036 g23000

Comments:

1. ND or U = Not Detected at or above the client requested detection limit.

Page 1 of 2Monday, September 24, 2012Date Printed:

Data Package ID: im1209098-1

LIMS Version: 6.613

ALS Environmental -- FC
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Lab Name:
Client Name: SENES Consultants Limited

Client Project ID: Church Rock Phase II SENES 350180-203
Work Order Number: 1209098

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

Reporting
Limit Flag

Result Units:

Total URANIUM
Method SW6020 Revision A

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 100 ml

Sample
Aliquot

UG/KGPrep Method: SW3050B

ALS Environmental -- FC

Analyst: Ross Miller

1209098-1SO-350180-203-090612-SC- 09/06/2012 101.3 1009/12/2012 09/13/2012 1.017 g560

1209098-2SO-350180-203-090612-SC- 09/06/2012 9.80.4 1009/12/2012 09/13/2012 1.02 g650

1209098-3SO-350180-203-090612-SC- 09/06/2012 9.90.7 1009/12/2012 09/13/2012 1.014 g780

1209098-4SO-350180-203-090612-SC- 09/06/2012 101.0 1009/12/2012 09/13/2012 1.005 g800

1209098-5SO-350180-203-090612-SC- 09/06/2012 9.81.0 1009/12/2012 09/13/2012 1.036 g940

Comments:

1. ND or U = Not Detected at or above the client requested detection limit.

Page 2 of 2Monday, September 24, 2012Date Printed:

Data Package ID: im1209098-1

LIMS Version: 6.613

ALS Environmental -- FC

9 of 11



Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209098

Method SW6020A

ICPMS Metals

Date Analyzed: 13-Sep-12

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 12-Sep-12

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP120912-5
% Moisture: N/A

g
ml

Run ID: IM120913-11A1
QCBatchID: IP120912-5-2

Method Blank

Lab ID: IP120912-5MB

UG/KGResult Units:

File Name: 006SMPL.

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Environmental -- FC

CASNO Target Analyte Result Reporting
Limit

Result
Qualifier

EPA
Qualifier

DF

7440-29-1 THORIUM 20 U10 20

7440-61-1 URANIUM 10 U10 10

Page 1 of 1Monday, September 24, 2012Date Printed:

Data Package ID: im1209098-1

LIMS Version: 6.613

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209098

Method SW6020A

ICPMS Metals

Laboratory Control Sample
ALS Environmental -- FC

CASNO Target Analyte LCS
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCS %
Rec.

Control
Limits

Date Analyzed: 09/13/2012

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 09/12/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP120912-5
% Moisture: N/A

g
ml

Run ID: IM120913-11A1
QCBatchID: IP120912-5-2

Lab ID: IP120912-5LCS

UG/KGResult Units:
Clean DF: 1

File Name: 007SMPL.Prep Method: SW3050B

THORIUM 1000 20967 97 80 - 120%7440-29-1

URANIUM 1000 101030 103 80 - 120%7440-61-1

Page 1 of 1Monday, September 24, 2012Date Printed:

Data Package ID: im1209098-1

LIMS Version: 6.613

ALS Environmental -- FC
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Gamma Spectroscopy
Case Narrative 

SENES Consultants Limited 
Church Rock Phase ll – SENES 350180-203 

Work Order Number:  1209098 

1. The following report consists of analytical results for five soil samples received by ALS on 
09/10/2012. 

2. These samples were prepared according to the current revision of SOP 739.  The samples were 
sealed in steel cans on 09/11/2012 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of in-growth achieved prior to analysis on 
10/02/2012 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny in-growth for these samples would be greater 
than 98.9%.  

3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 
current revision of SOP 713.  The analyses were completed on 10/02/2012. 

4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 

5. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 
question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples. 

6. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb
(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photo-peaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 

7. No problems were encountered with either the client samples or the associated quality control 
samples.  All quality control criteria were met. 
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OrderNum: 1209098
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1209098-1SO-350180-203-090612-SC-VHC SOIL 06-Sep-12 13:25
1209098-2SO-350180-203-090612-SC-VHC SOIL 06-Sep-12 13:28
1209098-3SO-350180-203-090612-SC-VHC SOIL 06-Sep-12 13:33
1209098-4SO-350180-203-090612-SC-VHC SOIL 06-Sep-12 13:39
1209098-5SO-350180-203-090612-SC-VHC SOIL 06-Sep-12 13:45

Page 1 of 1 Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

ALS Environmental -- FC

3 of 13



4 of 13



5 of 13



6 of 13



Gamma Spectroscopy Results

PAI 713 Rev 12Method Blank Results

Prep SOP: PAI 739 Rev 10
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209098

Lab ID: GS120910-1MB

Date Analyzed: 02-Oct-12

Date Collected: 10-Sep-12

Sample Matrix: SOIL

Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1 Result Units: pCi/g

File Name: 120912d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 12

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 U0.32-0.03 +/- 0.17 1

Data Package ID: GSS1209098-1

Page 1 of 1Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209098

Lab ID: GS120910-1LCS

Date Analyzed: 02-Oct-12

Date Collected: 10-Sep-12

Sample Matrix: SOIL

Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1 Result Units: pCi/g

File Name: 121239d10

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 449 53 2 P,M3469.5 95.6 85 - 115+/-13982-63-3

Data Package ID: GSS1209098-1

Page 1 of 1Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC or less than the associated TPU.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 230 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209098

Field ID: SO-350180-203-090612-SC

Lab ID: 1209098-1

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121367d01

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.371.33 +/- 0.2913982-63-3 1

Data Package ID: GSS1209098-1

Page 1 of 5Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

9 of 13



Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 229 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209098

Field ID: SO-350180-203-090612-SC

Lab ID: 1209098-2

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121387d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.441.33 +/- 0.2813982-63-3 1

Data Package ID: GSS1209098-1

Page 2 of 5Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 199 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209098

Field ID: SO-350180-203-090612-SC

Lab ID: 1209098-3

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121616d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.551.92 +/- 0.3913982-63-3 1

Data Package ID: GSS1209098-1

Page 3 of 5Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 231 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209098

Field ID: SO-350180-203-090612-SC

Lab ID: 1209098-4

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 120910d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.381.48 +/- 0.2713982-63-3 1

Data Package ID: GSS1209098-1

Page 4 of 5Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 232 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209098

Field ID: SO-350180-203-090612-SC

Lab ID: 1209098-5

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121368d01

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.481.96 +/- 0.3613982-63-3 1

Data Package ID: GSS1209098-1

Page 5 of 5Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Metals
Case Narrative 

SENES Consultants Limited 
Church Rock Phase II – SENES 350180-203 

Work Order Number:  1209099 

1. This report consists of 10 soil samples. 

2. The samples were received intact at ambient temperature by ALS on 9/10/12.  

3. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 

 For analysis by ICP-MS, the samples were digested following method 3050B and the current 
revision of SOP 806. 

4. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 

5. All standards and solutions are NIST traceable and were used within their recommended shelf 
life. 

6. The samples were prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

7. General quality control procedures. 

A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in this digestion batch.   

The preparation (method) blank associated with this digestion batch was below the 
reporting limit for the requested analytes. 

All laboratory control sample criteria were met. 

All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes.  

All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes.    
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Inorganic Data Reporting Qualifiers

The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 

 Result qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 

 QC qualifier -- Specified entries and their meanings are as follows:

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

M  -  Duplicate injection precision was not met. 

N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 
analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

Z  - Spiked recovery not within control limits. An explanatory note may be included in the 
narrative.

*   -  Duplicate analysis (relative percent difference) not within control limits. 

S   -  SAR value is estimated as one or more analytes used in the calculation were not 
detected above the detection limit. 
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OrderNum: 1209099
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1209099-1SO-350180-203-090612-SC-East SOIL 06-Sep-12 11:30
1209099-2SO-350180-203-090612-SC-East SOIL 06-Sep-12 11:36
1209099-3SO-350180-203-090612-SC-East SOIL 06-Sep-12 11:50
1209099-4SO-350180-203-090612-SC-East SOIL 06-Sep-12 11:58
1209099-5SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:03
1209099-6SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:11
1209099-7SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:20
1209099-8SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:28
1209099-9SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:35
1209099-10SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:45

Page 1 of 1 Monday, September 24, 2012Date Printed:
LIMS Version: 6.613

ALS Environmental -- FC
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Lab Name:
Client Name: SENES Consultants Limited

Client Project ID: Church Rock Phase II SENES 350180-203
Work Order Number: 1209099

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

Reporting
Limit Flag

Result Units:

Total THORIUM
Method SW6020 Revision A

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 100 ml

Sample
Aliquot

UG/KGPrep Method: SW3050B

ALS Environmental -- FC

Analyst: Ross Miller

1209099-1SO-350180-203-090612-SC- 09/06/2012 202.6 1009/13/2012 09/13/2012 1.044 g2300

1209099-2SO-350180-203-090612-SC- 09/06/2012 200.9 1009/13/2012 09/13/2012 1.018 g1300

1209099-3SO-350180-203-090612-SC- 09/06/2012 204.4 1009/13/2012 09/13/2012 1.045 g1600

1209099-4SO-350180-203-090612-SC- 09/06/2012 201.6 1009/13/2012 09/13/2012 1.01 g2200

1209099-5SO-350180-203-090612-SC- 09/06/2012 201.1 1009/13/2012 09/13/2012 1.006 g1900

1209099-6SO-350180-203-090612-SC- 09/06/2012 202.4 1009/13/2012 09/13/2012 1.046 g2400

1209099-7SO-350180-203-090612-SC- 09/06/2012 201.8 1009/13/2012 09/13/2012 1.033 g1900

1209099-8SO-350180-203-090612-SC- 09/06/2012 202.5 1009/13/2012 09/13/2012 1.004 g2200

1209099-9SO-350180-203-090612-SC- 09/06/2012 201.9 1009/13/2012 09/13/2012 1.021 g1900

1209099-10SO-350180-203-090612-SC- 09/06/2012 202.9 1009/13/2012 09/13/2012 1.013 g1500

Comments:

1. ND or U = Not Detected at or above the client requested detection limit.

Page 1 of 2Monday, September 24, 2012Date Printed:

Data Package ID: im1209099-1

LIMS Version: 6.613

ALS Environmental -- FC
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Lab Name:
Client Name: SENES Consultants Limited

Client Project ID: Church Rock Phase II SENES 350180-203
Work Order Number: 1209099

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

Reporting
Limit Flag

Result Units:

Total URANIUM
Method SW6020 Revision A

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 100 ml

Sample
Aliquot

UG/KGPrep Method: SW3050B

ALS Environmental -- FC

Analyst: Ross Miller

1209099-1SO-350180-203-090612-SC- 09/06/2012 9.82.6 1009/13/2012 09/13/2012 1.044 g620

1209099-2SO-350180-203-090612-SC- 09/06/2012 9.90.9 1009/13/2012 09/13/2012 1.018 g210

1209099-3SO-350180-203-090612-SC- 09/06/2012 104.4 1009/13/2012 09/13/2012 1.045 g210

1209099-4SO-350180-203-090612-SC- 09/06/2012 101.6 1009/13/2012 09/13/2012 1.01 g370

1209099-5SO-350180-203-090612-SC- 09/06/2012 101.1 1009/13/2012 09/13/2012 1.006 g250

1209099-6SO-350180-203-090612-SC- 09/06/2012 9.82.4 1009/13/2012 09/13/2012 1.046 g290

1209099-7SO-350180-203-090612-SC- 09/06/2012 9.91.8 1009/13/2012 09/13/2012 1.033 g230

1209099-8SO-350180-203-090612-SC- 09/06/2012 102.5 1009/13/2012 09/13/2012 1.004 g290

1209099-9SO-350180-203-090612-SC- 09/06/2012 101.9 1009/13/2012 09/13/2012 1.021 g240

1209099-10SO-350180-203-090612-SC- 09/06/2012 102.9 1009/13/2012 09/13/2012 1.013 g210

Comments:

1. ND or U = Not Detected at or above the client requested detection limit.

Page 2 of 2Monday, September 24, 2012Date Printed:

Data Package ID: im1209099-1

LIMS Version: 6.613

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Method SW6020A

ICPMS Metals

Date Analyzed: 13-Sep-12

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 13-Sep-12

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP120913-3
% Moisture: N/A

g
ml

Run ID: IM120913-11A1
QCBatchID: IP120913-3-1

Method Blank

Lab ID: IP120913-3MB

UG/KGResult Units:

File Name: 061SMPL.

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Environmental -- FC

CASNO Target Analyte Result Reporting
Limit

Result
Qualifier

EPA
Qualifier

DF

7440-29-1 THORIUM 20 U10 20

7440-61-1 URANIUM 10 U10 10

Page 1 of 1Monday, September 24, 2012Date Printed:

Data Package ID: im1209099-1

LIMS Version: 6.613

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Method SW6020A

ICPMS Metals

Laboratory Control Sample
ALS Environmental -- FC

CASNO Target Analyte LCS
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCS %
Rec.

Control
Limits

Date Analyzed: 09/13/2012

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 09/13/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP120913-3
% Moisture: N/A

g
ml

Run ID: IM120913-11A1
QCBatchID: IP120913-3-1

Lab ID: IP120913-3LCS

UG/KGResult Units:
Clean DF: 1

File Name: 062SMPL.Prep Method: SW3050B

THORIUM 1000 20939 94 80 - 120%7440-29-1

URANIUM 1000 101020 102 80 - 120%7440-61-1

Page 1 of 1Monday, September 24, 2012Date Printed:

Data Package ID: im1209099-1

LIMS Version: 6.613

ALS Environmental -- FC
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Gamma Spectroscopy
Case Narrative 

SENES Consultants Limited 
Church Rock Phase ll – SENES 350180-203 

Work Order Number:  1209099 

1. The following report consists of analytical results for 10 soil samples received by ALS on 
09/10/2012. 

2. These samples were prepared according to the current revision of SOP 739.  The samples were 
sealed in steel cans on 09/11/2012 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of in-growth achieved prior to analysis on 
10/02/2012 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny in-growth for these samples would be greater 
than 98.9%.  

3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 
current revision of SOP 713.  The analyses were completed on 10/02/2012. 

4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 

5. Sample volumes were insufficient to allow preparation of duplicates.  A duplicate analysis of 
samples 1209099-2 and -4 was performed in lieu of prepared duplicates. 

6. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 
question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples. 

7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb
(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photo-peaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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OrderNum: 1209099
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1209099-1SO-350180-203-090612-SC-East SOIL 06-Sep-12 11:30
1209099-2SO-350180-203-090612-SC-East SOIL 06-Sep-12 11:36
1209099-3SO-350180-203-090612-SC-East SOIL 06-Sep-12 11:50
1209099-4SO-350180-203-090612-SC-East SOIL 06-Sep-12 11:58
1209099-5SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:03
1209099-6SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:11
1209099-7SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:20
1209099-8SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:28
1209099-9SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:35
1209099-10SO-350180-203-090612-SC-East SOIL 06-Sep-12 12:45

Page 1 of 1 Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

ALS Environmental -- FC
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Gamma Spectroscopy Results

PAI 713 Rev 12Method Blank Results

Prep SOP: PAI 739 Rev 10
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Lab ID: GS120910-1MB

Date Analyzed: 02-Oct-12

Date Collected: 10-Sep-12

Sample Matrix: SOIL

Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1 Result Units: pCi/g

File Name: 120912d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 12

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 U0.32-0.03 +/- 0.17 1

Data Package ID: GSS1209099-1

Page 1 of 1Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Lab ID: GS120910-1LCS

Date Analyzed: 02-Oct-12

Date Collected: 10-Sep-12

Sample Matrix: SOIL

Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1 Result Units: pCi/g

File Name: 121239d10

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 449 53 2 P,M3469.5 95.6 85 - 115+/-13982-63-3

Data Package ID: GSS1209099-1

Page 1 of 1Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC or less than the associated TPU.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 214 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-2DUP

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121617d04

Prep Basis: Dry Weight
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.38 2.1313982-63-3 LT0.46 +/- 0.170.56 +/- 0.21 0.29 LT,TI 0.38

Data Package ID: GSS1209099-1

Page 1 of 2Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-4DUP

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121165d07

Prep Basis: Dry Weight
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.236 2.1313982-63-3 LT0.82 +/- 0.210.90 +/- 0.25 0.43 LT 0.33

Data Package ID: GSS1209099-1

Page 2 of 2Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13

10 of 23



Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 221 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-1

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121388d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.340.80 +/- 0.2113982-63-3 1

Data Package ID: GSS1209099-1

Page 1 of 10Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 214 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-2

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121316d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT,TI0.290.56 +/- 0.2113982-63-3 1

Data Package ID: GSS1209099-1

Page 2 of 10Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Sample Duplicate Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 214 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-2DUP

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121617d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 LT0.380.46 +/- 0.17 1

Data Package ID: GSS1209099-1

Page 1 of 2Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 186 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-3

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 120911d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.330.36 +/- 0.1613982-63-3 1

Data Package ID: GSS1209099-1

Page 3 of 10Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-4

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121176d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.430.90 +/- 0.2513982-63-3 1

Data Package ID: GSS1209099-1

Page 4 of 10Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Sample Duplicate Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 207 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-4DUP

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121165d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 LT0.330.82 +/- 0.21 1

Data Package ID: GSS1209099-1

Page 2 of 2Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 211 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-5

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121317d08

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.410.60 +/- 0.2013982-63-3 1

Data Package ID: GSS1209099-1

Page 5 of 10Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 189 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-6

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121177d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.580.78 +/- 0.2713982-63-3 1

Data Package ID: GSS1209099-1

Page 6 of 10Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 215 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-7

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121238d10

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.280.79 +/- 0.2013982-63-3 1

Data Package ID: GSS1209099-1

Page 7 of 10Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 204 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-8

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121369d01

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.430.63 +/- 0.2113982-63-3 1

Data Package ID: GSS1209099-1

Page 8 of 10Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 205 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-9

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121389d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.380.64 +/- 0.2013982-63-3 1

Data Package ID: GSS1209099-1

Page 9 of 10Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 214 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209099

Field ID: SO-350180-203-090612-SC

Lab ID: 1209099-10

Date Analyzed: 02-Oct-12

Date Collected: 06-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 10-Sep-12

Prep Batch: GS120910-1

Run ID: GS120910-1A
QCBatchID: GS120910-1-1

Result Units: pCi/g
File Name: 121618d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 U0.360.30 +/- 0.1813982-63-3 1

Data Package ID: GSS1209099-1

Page 10 of 10Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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TECHNICAL BULLETIN ADDENDUM

The library used for analysis defines the gamma emission(s) to be used for 
analysis of each nuclide.  If multiple gamma emissions are used for quantification, then a 
‘NET’ quantification emission (or peak) must be defined in the library.  This designation 
provides for the calculation of nuclide activity concentrations and detection limits in the 
case of non-presence of the nuclide.  When the nuclide is not present, or the software is 
unable to resolve a peak at the library defined ‘NET’ energy, the software evaluates the 
‘NET’ region of interest (‘NET’ peak energy +/- 2 keV) by performing a summation of 
the net counts above the background level.  This ‘NET’ quantification can result in net 
negative, zero, or positive activity results, and is highly dependent on the spectral 
distribution in the region of interest of the ‘NET’ peak.  In cases where only the ‘NET’ 
peak is found, and the software performs a net quantification, the nuclide result will be 
flagged with an ‘NQ’ qualifier on the final reports.  This indicates that the nuclide is not 
detected or supported at any level above the reported MDC.  Results are submitted 
without further qualification. 

 All nuclides specified in the library of analysis for gamma spectroscopy are 
evaluated for positive OR tentative identification on the following criteria: 

- The individual abundances for the gamma emissions specified for each 
nuclide are summed to obtain a total nuclide abundance. 

- From the total nuclide abundance, a positive identification criterion is set as 
75% of this total nuclide abundance. 

- For all nuclide peaks that are not net quantified, those peak abundances are 
summed.  The total non-net quantified peak sum is compared to the calculated 
75% abundance criterion.  If this sum is greater than the 75% criterion, the 
nuclide is considered to be positively identified at the reported concentration.
If the sum is less than the 75% criterion, the nuclide is tentatively identified at 
the reported concentration.  These results will be flagged with a ‘TI’ qualifier 
on the final reports to indicate that the 75% abundance criterion was not met. 
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Metals
Case Narrative 

SENES Consultants Limited 
Church Rock Phase II – SENES 350180-203 

Work Order Number:  1209350 

1. This report consists of 10 soil samples. 

2. The samples were received intact at ambient temperature by ALS on 9/21/12.  

3. The samples were prepared and analyzed based on SW-846, 3rd Edition procedures. 

 For analysis by ICP-MS, the samples were digested following method 3050B and the current 
revision of SOP 806. 

4. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827. 

5. All standards and solutions are NIST traceable and were used within their recommended shelf 
life. 

6. The samples were prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

7. General quality control procedures. 

A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in this digestion batch.   

The preparation (method) blank associated with this digestion batch was below the 
reporting limit for the requested analytes. 

All laboratory control sample criteria were met. 

All initial and continuing calibration blanks were below the reporting limit for the 
requested analytes.  

All initial and continuing calibration verifications were within the acceptance criteria for 
the requested analytes.    
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Inorganic Data Reporting Qualifiers

The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 

 Result qualifier -- If the analyte was analyzed for but not detected a “U” is entered. 

 QC qualifier -- Specified entries and their meanings are as follows:

E   - The reported value is estimated because of the presence of interference.  An 
explanatory note may be included in the narrative. 

M  -  Duplicate injection precision was not met. 

N  -  Spiked sample recovery not within control limits.  A post spike is analyzed for all ICP 
analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

Z  - Spiked recovery not within control limits. An explanatory note may be included in the 
narrative.

*   -  Duplicate analysis (relative percent difference) not within control limits. 

S   -  SAR value is estimated as one or more analytes used in the calculation were not 
detected above the detection limit. 
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OrderNum: 1209350
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1209350-11-ERM SOIL 18-Sep-12 10:04
1209350-22-ERM SOIL 18-Sep-12 10:09
1209350-33-ERM SOIL 18-Sep-12 10:15
1209350-44-ERM SOIL 18-Sep-12 10:23
1209350-55-ERM SOIL 18-Sep-12 10:27
1209350-61-GSG SOIL 18-Sep-12 12:06
1209350-72-GSG SOIL 18-Sep-12 12:11
1209350-83-GSG SOIL 18-Sep-12 12:15
1209350-94-GSG SOIL 18-Sep-12 12:18
1209350-105-GSG SOIL 18-Sep-12 12:28

Page 1 of 1 Thursday, October 04, 2012Date Printed:
LIMS Version: 6.615

ALS Environmental -- FC
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Lab Name:
Client Name: SENES Consultants Limited

Client Project ID: Church Rock Phase II SENES 350180-203
Work Order Number: 1209350

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

Reporting
Limit Flag

Result Units:

Total THORIUM
Method SW6020 Revision A

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 100 ml

Sample
Aliquot

UG/KGPrep Method: SW3050B

ALS Environmental -- FC

Analyst: Ross Miller

1209350-11-ERM 09/18/2012 1109.0 5009/25/2012 09/27/2012 1.004 g7400

1209350-22-ERM 09/18/2012 1005.8 5009/25/2012 09/27/2012 1.038 g5800

1209350-33-ERM 09/18/2012 1005.5 5009/25/2012 09/27/2012 1.022 g5400

1209350-44-ERM 09/18/2012 11010.4 5009/25/2012 09/27/2012 1.022 g6800

1209350-55-ERM 09/18/2012 11011.0 5009/25/2012 09/27/2012 1.002 g8200

1209350-61-GSG 09/18/2012 1003.4 5009/25/2012 09/27/2012 1.026 g950

1209350-72-GSG 09/18/2012 1004.6 5009/25/2012 09/27/2012 1.012 g800

1209350-83-GSG 09/18/2012 1004.1 5009/25/2012 09/27/2012 1.014 g870

1209350-94-GSG 09/18/2012 1004.1 5009/25/2012 09/27/2012 1.019 g840

1209350-105-GSG 09/18/2012 1004.7 5009/25/2012 09/27/2012 1.009 g720

Comments:

1. ND or U = Not Detected at or above the client requested detection limit.

Page 1 of 2Thursday, October 04, 2012Date Printed:

Data Package ID: im1209350-1

LIMS Version: 6.615

ALS Environmental -- FC
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Lab Name:
Client Name: SENES Consultants Limited

Client Project ID: Church Rock Phase II SENES 350180-203
Work Order Number: 1209350

Reporting Basis: Dry Weight Matrix: SOIL

Client Sample ID Lab ID
Percent
Moisture Result

Date
Collected

Reporting
Limit Flag

Result Units:

Total URANIUM
Method SW6020 Revision A

Dilution
Factor

Date
Analyzed

Date
Prepared

Sample Results

Final Volume: 100 ml

Sample
Aliquot

UG/KGPrep Method: SW3050B

ALS Environmental -- FC

Analyst: Ross Miller

1209350-11-ERM 09/18/2012 559.0 5009/25/2012 09/27/2012 1.004 g1500

1209350-22-ERM 09/18/2012 515.8 5009/25/2012 09/27/2012 1.038 g690

1209350-33-ERM 09/18/2012 525.5 5009/25/2012 09/27/2012 1.022 g650

1209350-44-ERM 09/18/2012 5510.4 5009/25/2012 09/27/2012 1.022 g1000

1209350-55-ERM 09/18/2012 5611.0 5009/25/2012 09/27/2012 1.002 g1100

1209350-61-GSG 09/18/2012 503.4 5009/25/2012 09/27/2012 1.026 g860

1209350-72-GSG 09/18/2012 524.6 5009/25/2012 09/27/2012 1.012 g920

1209350-83-GSG 09/18/2012 514.1 5009/25/2012 09/27/2012 1.014 g850

1209350-94-GSG 09/18/2012 514.1 5009/25/2012 09/27/2012 1.019 g950

1209350-105-GSG 09/18/2012 524.7 5009/25/2012 09/27/2012 1.009 g690

Comments:

1. ND or U = Not Detected at or above the client requested detection limit.

Page 2 of 2Thursday, October 04, 2012Date Printed:

Data Package ID: im1209350-1

LIMS Version: 6.615

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Method SW6020A

ICPMS Metals

Date Analyzed: 27-Sep-12

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 25-Sep-12

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP120925-9
% Moisture: N/A

g
ml

Run ID: IM120927-11A1
QCBatchID: IP120925-9-3

Method Blank

Lab ID: IP120925-9MB

UG/KGResult Units:

File Name: 030SMPL.

Clean DF: 1

Prep Method: SW3050 Rev B

ALS Environmental -- FC

CASNO Target Analyte Result Reporting
Limit

Result
Qualifier

EPA
Qualifier

DF

7440-29-1 THORIUM 20 U10 20

7440-61-1 URANIUM 10 U10 10

Page 1 of 1Thursday, October 04, 2012Date Printed:

Data Package ID: im1209350-1

LIMS Version: 6.615

ALS Environmental -- FC
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Lab Name:

Client Name: SENES Consultants Limited

ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Method SW6020A

ICPMS Metals

Laboratory Control Sample
ALS Environmental -- FC

CASNO Target Analyte LCS
Result

Reporting
Limit

Result
Qualifier

Spike
Added

LCS %
Rec.

Control
Limits

Date Analyzed: 09/27/2012

Date Collected: N/A

Sample Matrix: SOIL

Cleanup: NONE
Basis: N/A

Date Extracted: 09/25/2012

Sample Aliquot: 1
Final Volume: 100

Prep Batch: IP120925-9
% Moisture: N/A

g
ml

Run ID: IM120927-11A1
QCBatchID: IP120925-9-3

Lab ID: IM120925-9LCS

UG/KGResult Units:
Clean DF: 1

File Name: 031SMPL.Prep Method: SW3050B

THORIUM 1000 201070 107 80 - 120%7440-29-1

URANIUM 1000 101060 106 80 - 120%7440-61-1

Page 1 of 1Thursday, October 04, 2012Date Printed:

Data Package ID: im1209350-1

LIMS Version: 6.615

ALS Environmental -- FC
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Gamma Spectroscopy
Case Narrative 

SENES Consultants Limited 
Church Rock Phase ll – SENES 350180-203 

Work Order Number:  1209350 

1. The following report consists of analytical results for 10 soil samples received by ALS on 
09/21/2012. 

2. These samples were prepared according to the current revision of SOP 739.  The samples were 
sealed in steel cans on 09/23/2012 and stored for at least 22 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of in-growth achieved prior to analysis on 
10/15/2012 is at least 98.15%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny in-growth for these samples would be greater 
than 99.07%.  

3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 
current revision of SOP 713.  The analyses were completed on 10/15/2012. 

4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 

5. Sample volumes were insufficient to allow preparation of a duplicate.  A duplicate analysis of 
sample 1209350-4 was performed in lieu of a prepared duplicate. 

6. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 
question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples. 

7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb
(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photo-peaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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OrderNum: 1209350
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1209350-11-ERM SOIL 18-Sep-12 10:04
1209350-22-ERM SOIL 18-Sep-12 10:09
1209350-33-ERM SOIL 18-Sep-12 10:15
1209350-44-ERM SOIL 18-Sep-12 10:23
1209350-55-ERM SOIL 18-Sep-12 10:27
1209350-61-GSG SOIL 18-Sep-12 12:06
1209350-72-GSG SOIL 18-Sep-12 12:11
1209350-83-GSG SOIL 18-Sep-12 12:15
1209350-94-GSG SOIL 18-Sep-12 12:18
1209350-105-GSG SOIL 18-Sep-12 12:28

Page 1 of 1 Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

ALS Environmental -- FC
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Gamma Spectroscopy Results

PAI 713 Rev 12Method Blank Results

Prep SOP: PAI 739 Rev 10
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Lab ID: GS120922-1MB

Date Analyzed: 15-Oct-12

Date Collected: 23-Sep-12

Sample Matrix: SOIL

Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1 Result Units: pCi/g

File Name: 121748d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 12

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 U0.280.10 +/- 0.17 1

Data Package ID: GSS1209350-1

Page 1 of 1Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Lab ID: GS120922-1LCS

Date Analyzed: 15-Oct-12

Date Collected: 23-Sep-12

Sample Matrix: SOIL

Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1 Result Units: pCi/g

File Name: 121006d05

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 452 53 2 P,M3469.5 96.2 85 - 115+/-13982-63-3

Data Package ID: GSS1209350-1

Page 1 of 1Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC or less than the associated TPU.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 168 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 4-ERM

Lab ID: 1209350-4DUP

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121455d01

Prep Basis: Dry Weight
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.663 2.1313982-63-3 G2.03 +/- 0.421.68 +/- 0.33 0.41 G 0.62

Data Package ID: GSS1209350-1

Page 1 of 1Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 162 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 1-ERM

Lab ID: 1209350-1

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121454d01

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.571.69 +/- 0.3813982-63-3 1

Data Package ID: GSS1209350-1

Page 1 of 10Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 183 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 2-ERM

Lab ID: 1209350-2

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121477d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 0.481.03 +/- 0.2713982-63-3 1

Data Package ID: GSS1209350-1

Page 2 of 10Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

11 of 21



Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 179 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 3-ERM

Lab ID: 1209350-3

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121746d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.501.34 +/- 0.3213982-63-3 1

Data Package ID: GSS1209350-1

Page 3 of 10Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 168 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 4-ERM

Lab ID: 1209350-4

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121004d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.411.68 +/- 0.3313982-63-3 1

Data Package ID: GSS1209350-1

Page 4 of 10Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Sample Duplicate Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 168 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 4-ERM

Lab ID: 1209350-4DUP

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121455d01

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 G0.622.03 +/- 0.42 1

Data Package ID: GSS1209350-1

Page 1 of 1Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 156 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 5-ERM

Lab ID: 1209350-5

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121478d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 G0.611.01 +/- 0.3013982-63-3 1

Data Package ID: GSS1209350-1

Page 5 of 10Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 213 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 1-GSG

Lab ID: 1209350-6

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121747d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT,TI0.430.55 +/- 0.2413982-63-3 1

Data Package ID: GSS1209350-1

Page 6 of 10Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 187 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 2-GSG

Lab ID: 1209350-7

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121005d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.330.76 +/- 0.2113982-63-3 1

Data Package ID: GSS1209350-1

Page 7 of 10Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 193 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 3-GSG

Lab ID: 1209350-8

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121248d09

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.520.61 +/- 0.2413982-63-3 1

Data Package ID: GSS1209350-1

Page 8 of 10Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 198 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 4-GSG

Lab ID: 1209350-9

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121456d01

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.460.69 +/- 0.2213982-63-3 1

Data Package ID: GSS1209350-1

Page 9 of 10Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 186 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203

Work Order Number: 1209350

Field ID: 5-GSG

Lab ID: 1209350-10

Date Analyzed: 15-Oct-12

Date Collected: 18-Sep-12

Sample Matrix: SOIL

Report Basis: Dry Weight
Date Prepared: 23-Sep-12

Prep Batch: GS120922-1

Run ID: GS120922-1A
QCBatchID: GS120922-1-1

Result Units: pCi/g
File Name: 121479d02

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.400.54 +/- 0.2113982-63-3 1

Data Package ID: GSS1209350-1

Page 10 of 10Thursday, October 18, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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TECHNICAL BULLETIN ADDENDUM

The library used for analysis defines the gamma emission(s) to be used for 
analysis of each nuclide.  If multiple gamma emissions are used for quantification, then a 
‘NET’ quantification emission (or peak) must be defined in the library.  This designation 
provides for the calculation of nuclide activity concentrations and detection limits in the 
case of non-presence of the nuclide.  When the nuclide is not present, or the software is 
unable to resolve a peak at the library defined ‘NET’ energy, the software evaluates the 
‘NET’ region of interest (‘NET’ peak energy +/- 2 keV) by performing a summation of 
the net counts above the background level.  This ‘NET’ quantification can result in net 
negative, zero, or positive activity results, and is highly dependent on the spectral 
distribution in the region of interest of the ‘NET’ peak.  In cases where only the ‘NET’ 
peak is found, and the software performs a net quantification, the nuclide result will be 
flagged with an ‘NQ’ qualifier on the final reports.  This indicates that the nuclide is not 
detected or supported at any level above the reported MDC.  Results are submitted 
without further qualification. 

 All nuclides specified in the library of analysis for gamma spectroscopy are 
evaluated for positive OR tentative identification on the following criteria: 

- The individual abundances for the gamma emissions specified for each 
nuclide are summed to obtain a total nuclide abundance. 

- From the total nuclide abundance, a positive identification criterion is set as 
75% of this total nuclide abundance. 

- For all nuclide peaks that are not net quantified, those peak abundances are 
summed.  The total non-net quantified peak sum is compared to the calculated 
75% abundance criterion.  If this sum is greater than the 75% criterion, the 
nuclide is considered to be positively identified at the reported concentration.
If the sum is less than the 75% criterion, the nuclide is tentatively identified at 
the reported concentration.  These results will be flagged with a ‘TI’ qualifier 
on the final reports to indicate that the 75% abundance criterion was not met. 
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Gamma Spectroscopy
Case Narrative 

SENES Consultants Limited 
Church Rock Phase ll – SENES 350180-203 (200) 

Work Order Number:  1210098 

1. The following report consists of analytical results for three solid samples received by ALS on 
10/08/2012. 

2. These samples were prepared according to the current revision of SOP 739.  The samples were 
sealed in steel cans on 10/09/2012 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of in-growth achieved prior to analysis on 
10/30/2012 is at least 97.8%.  Conservatively assuming a radon emanation efficiency of 
approximately 50%, the effective radon progeny in-growth for these samples would be greater 
than 98.9%.  

3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 
current revision of SOP 713.  The analyses were completed on 10/30/2012. 

4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 

5. Sample volumes were insufficient to allow preparation of a duplicate.  A duplicate analysis of 
sample 1210098-1 was performed in lieu of a prepared duplicate. 

6. ALS has observed a reproducible low bias in 226Ra results (about -30% for the geometry in 
question) when using a mixed gamma source for the calibration of HPGe detectors for solid 
samples.  This bias is eliminated by calibration using a NIST traceable 226Ra source in the same 
geometry and configuration as the samples 

7. The library used for calibration and analysis employs multiple peaks for the 226Ra progeny, 214Pb
(352 and 295 keV) and 214Bi (609 and 1120 keV).  Using these peaks avoids the use of the 
problematic 226Ra photo-peak at 186 keV, which suffers from poorly resolvable interference from 
235U at the same energy.  Final activity results for 226Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photo-peaks, by the Seeker gamma spectroscopy 
software assuming secular equilibrium. 
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OrderNum: 1210098
Client Name: SENES Consultants Limited

Client Project Name: Church Rock Phase II
Client Project Number: SENES 350180-203 (200)

Client PO Number: Account Number 816126858

Lab Sample
Number

Client Sample
Number

Matrix Date
Collected

Time
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Environmental -- FC

1210098-1001-GSG-1inch SOLID 05-Oct-12 11:15
1210098-2002-GSG-RB SOLID 05-Oct-12 11:22
1210098-3003-GSG-RB SOLID 05-Oct-12 11:25

Page 1 of 1 Friday, November 02, 2012Date Printed:
LIMS Version: 6.618

ALS Environmental -- FC
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Gamma Spectroscopy Results

PAI 713 Rev 12Method Blank Results

Prep SOP: PAI 739 Rev 10
RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210098

Lab ID: GS121011-2MB

Date Analyzed: 30-Oct-12

Date Collected: 09-Oct-12

Sample Matrix: SOLID

Date Prepared: 09-Oct-12

Prep Batch: GS121011-2

Run ID: GS121011-2A
QCBatchID: GS121011-2-1 Result Units: pCi/g

File Name: 121827d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

PAI 713 Rev 12

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 U0.380.09 +/- 0.22 1

Data Package ID: GSS1210098-1

Page 1 of 1Friday, November 02, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Environmental -- FC

7 of 13



Gamma Spectroscopy Results
PAI 713 Rev 12

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 215 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210098

Lab ID: GS121011-2LCS

Date Analyzed: 30-Oct-12

Date Collected: 09-Oct-12

Sample Matrix: SOLID

Date Prepared: 09-Oct-12

Prep Batch: GS121011-2

Run ID: GS121011-2A
QCBatchID: GS121011-2-1 Result Units: pCi/g

File Name: 121330d07

ALS Environmental -- FC

Target
Nuclide

Lab
Qualifier

Spike Added Control
LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 452 53 2 P,M3469.5 96.4 85 - 115+/-13982-63-3

Data Package ID: GSS1210098-1

Page 1 of 1Friday, November 02, 2012Date Printed:
LIMS Version: 6.618

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U - Result is less than the sample specific MDC or less than the associated TPU.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 234 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210098

Field ID: 001-GSG-1inch

Lab ID: 1210098-1DUP

Date Analyzed: 30-Oct-12

Date Collected: 05-Oct-12

Sample Matrix: SOLID

Report Basis: Dry Weight
Date Prepared: 09-Oct-12

Prep Batch: GS121011-2

Run ID: GS121011-2A
QCBatchID: GS121011-2-1

Result Units: pCi/g
File Name: 121140d05

Prep Basis: Dry Weight
Moisture(%): NA

ALS Environmental -- FC

Analyte DER
Lim

CASNO Sample           Duplicate
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.771 2.1313982-63-3 LT0.76 +/- 0.180.56 +/- 0.18 0.28 LT 0.25

Data Package ID: GSS1210098-1

Page 1 of 1Friday, November 02, 2012Date Printed:
LIMS Version: 6.618

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 234 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210098

Field ID: 001-GSG-1inch

Lab ID: 1210098-1

Date Analyzed: 30-Oct-12

Date Collected: 05-Oct-12

Sample Matrix: SOLID

Report Basis: Dry Weight
Date Prepared: 09-Oct-12

Prep Batch: GS121011-2

Run ID: GS121011-2A
QCBatchID: GS121011-2-1

Result Units: pCi/g
File Name: 121826d04

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.280.56 +/- 0.1813982-63-3 1

Data Package ID: GSS1210098-1

Page 1 of 3Friday, November 02, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12

Sample Duplicate Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 234 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210098

Field ID: 001-GSG-1inch

Lab ID: 1210098-1DUP

Date Analyzed: 30-Oct-12

Date Collected: 05-Oct-12

Sample Matrix: SOLID

Report Basis: Dry Weight
Date Prepared: 09-Oct-12

Prep Batch: GS121011-2

Run ID: GS121011-2A
QCBatchID: GS121011-2-1

Result Units: pCi/g
File Name: 121140d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-22613982-63-3 LT0.250.76 +/- 0.18 1

Data Package ID: GSS1210098-1

Page 1 of 1Friday, November 02, 2012Date Printed:
LIMS Version: 6.618

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC

D - DER is greater than Control Limit of 2.13
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 247 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210098

Field ID: 002-GSG-RB

Lab ID: 1210098-2

Date Analyzed: 30-Oct-12

Date Collected: 05-Oct-12

Sample Matrix: SOLID

Report Basis: Dry Weight
Date Prepared: 09-Oct-12

Prep Batch: GS121011-2

Run ID: GS121011-2A
QCBatchID: GS121011-2-1

Result Units: pCi/g
File Name: 121139d05

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.251.00 +/- 0.2013982-63-3 1

Data Package ID: GSS1210098-1

Page 2 of 3Friday, November 02, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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Gamma Spectroscopy Results
PAI 713 Rev 12
Sample Results

Prep SOP: PAI 739 Rev 10

RA226.LIB

Final Aliquot: 230 g

Library: Count Time: 30 minutes

Lab Name:

Client Name: SENES Consultants Limited
ClientProject ID: Church Rock Phase II SENES 350180-203 (200)

Work Order Number: 1210098

Field ID: 003-GSG-RB

Lab ID: 1210098-3

Date Analyzed: 30-Oct-12

Date Collected: 05-Oct-12

Sample Matrix: SOLID

Report Basis: Dry Weight
Date Prepared: 09-Oct-12

Prep Batch: GS121011-2

Run ID: GS121011-2A
QCBatchID: GS121011-2-1

Result Units: pCi/g
File Name: 121329d07

Target Nuclide Lab QualifierResult +/- s TPU2 MDC

Prep Basis: Dry Weight
Moisture(%): NA

CASNO Requested
MDC

ALS Environmental -- FC

Ra-226 LT0.320.70 +/- 0.1913982-63-3 1

Data Package ID: GSS1210098-1

Page 3 of 3Friday, November 02, 2012Date Printed:
LIMS Version: 6.618

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative.

Comments:

U - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Environmental -- FC
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RWPR Removal Action Final Report 

350180-203 – FINAL – February 2013 H-i SENES Consultants Limited 

APPENDIX H 

Costs















































Attorney Costs 

Category Individual Hours Subtotal Total 
Communications with EPA regarding UAO and 
Work Plan revisions;
Communications with Client regarding UAO 
response strategy;  
Communications with Navajo 

   $ 31,312.50 

LJN 26.7 $13,350.00
MJK 47.9 $17,962.50 

Legal Research and Writing Regarding the Basis 
to Challenge the UAO and the Reimbursement 
Process 

   $ 13,889.50 

MJK 5.7 $ 2,137.50 
MMK 21.9 $ 6,232.00 
MAH 23.0 $ 5,520.00 

Factual Development    $ 8,059.50 
MJK 4.8 $ 1,837.50 
MAH 21.1 $ 5,595.00 
NEK 0.5 $ 95.00 
WGJ 5.6 $ 532.00 

GRAND TOTAL 157.2 $ 53,261.50 


